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PREFACE

The besic idea for SIMU-SCHOOL was conceived by members of the National
Committee on Architecture for Education of the American Institute of
Architects. This project is one in a series of public iaterest activities
of this committee and the American Institute of Architects. A task force
of the committee was formed to provide leadership in development of SIMU-
SCHOOL and raise funds for preliminary design.

The American Institute of Architect's task force, consisting of three
architects, later expanded to include three outstanding educators.
Realizing the project was mostly educational, the task force also formed
a consulting panel of ten persons prominent in education and architecture
to seek their advice and counsel in the further development of SIMU-
SCHOOL. These consultants and members of the task force are some of the
most capable educational planners in America. All of those involved have
given time, effort, and money far beyond the value of the formal grants
that were given for initial research.

The task force next engaged the services of Technomics Inc. to develop
the technical methods to make the construction of SIMU-SCHOOL pessible.

Without the great help of all these people and their commitment to
assisting education in America, the idea of SIMU-SCHOOL probably could
not have been brought into reality. In behalf of education in America,
sincere thanks is expressed to the following persons, who have brought
SIMU-SCHOOL nearly to the point of reality.

SIMU-SCHOOL Task Force 2f the Committee on Architecture for Education,
American Institute of Architects:
Donald F. Burr, A.I.A., Chairman
Tacoma, Washington
James A. Clutts, A.I.A.
Dallas, Texas
John B. Rogers, A.l.A.
Denver, Coloradc
Dr. John L. Cameron, Honorary A.l.A.
U.S. Office of Education
Dr. Donald J. Leu, Dean, School of Educaticn
San Jose State College
Alan C. Green, Educational Facilities Laboratory
New York City

SIMU-SCHOOL Consulting Panel:
Dr. Robert W. Blanchard, Superintendent of Schools

- District No. 1, Portland, Oregon
Dr. Frank A. Brunetti, School Planning Laboratory
. Stanford University
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Charles Cassell. A.l.A.
Washingwon, D.C.
Or. Donald M. Christensen, Superintendent of Schools
Castle Rock, Washington
Dr. August Gold, Consultant
Educational Facilities Laboratory, N.Y.C.
Dr. Joseph Hannon, Assistant Superintendent,
Facilities Planning, Chicago Public Schools
DOr. Hugh Holloway, Superintendent of Schools
Burnsville, Minnesota
Sterling Keyes, Associate Superintendent for Admin.,
Finance and Planning, Baltimore City Schoois
Milton Miller, Director of Educational Facilities Planning
Grard Rapids, Michigan
Harry Saunders, Director of School Building Planning
Los Angeles Board of Education

Technomics, Inc.:

END, PREFACE

Roy Davison, Senior Systems Analyst

Byron B. Morre, Director, Computer Systems
Or. Burton R. Wolin, Vice President

Or. 3eatrice K. Rome, Consultant

Dr. Sidney C. Rome, Consultant
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INTRODUCTION

To grasp the concept of SIMU-SCHOOL you need an awareness Or understandino
of three things. These are:
oWhat is meant by a large. computer based, simulation.
°yhat are the basic principles and parts of the educational planning
process.
°An awareness of the problems nuw taced by American education.

Simuiation has been used extensively by private industry, the military,
economists, and other social scientists. Simulation has been detined by
various writers in varicus ways. In most of the definitions, reference
is made to models and computers. Essentially, the idea is that although
a complex reality cannot be brought into a laboratory and studied, a
representation of reality can be processed by computers and experiments
can be conducted on such representations or models. Simulation for the
analysis of complex systems and the planning for future events or pro-
grams has come into wide spread use by many elements of the government,
military, and private enterprise. It has also been used in small seg-
ments concerning some of the problems facing education. The simulation
for SIMU-SCHOOL addresses jtself to the total planning process, which is
clearly a new endeavor for education. It is jmportant and necessary
that you have at least a general understanding of simulations, particu-
larly those large in scale.

In technical terms, SIMU-SCHOOL is a simulation of the total educational
planning process. It is, therefore, important that you understand the
basic elements of this planning process. Many variables exist in planning
for education, as they do in any planning endeavor. There is, however, a
process that can be defined, and, once understood and used, it becomes the
"path for planning". In the earlier phases of development of SIMU-SCHOOL,
much time was spent in simply defining the process of educational planning.
Perhaps, if this project does nothing else it will have assisted signifi-
cantly in pulling together the many scattered pieces of knowledge concern-
ing planning and putting them into a logical series of steps. This in it-
self will be of major assistance tc all those involved in planning for the
future of education.

We are confronted with many problems as we look at and work with education
today. The awareness of these problems varies greatly, but most realize
that we are in a time of crisis and must find new methods to determine
solutions. In many cases, the educational machinery is bogyed down in a
hopeless maze. Pres.ure groups force ideas to be adopted, and even though
the idea itself may have merit, if it is not considered in relation to
other ideas it perhaps could destroy an educational system in four or five
years. We have the problems of segregation, urban decay, the vast array
of new knowledge, and many others. We are clearly in an era of shared de-
cision making. We must have methods to utilize the output from the com-
munity so that all ideas are put inte proper perspective in formulating
plans for the future of education.
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SIMU-SCHOOL creates, through simulation, the “path for planning”. Once
on this path, the planner has a way tc move through the maze of detail
that must be considered. This path for planning is the heart of the
SIMU-SCHOOL concept.

END, INTRODUCTION
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METHODS

The initial idea for SIMU-SCHOOL was conceived in February of 1970.
During the past eighteen months, the A.1.A. task force, in close co-
ordination with its group of ten consultants, met, studied, and
discussed the feasibility and the practicality of the SIMU-SCHOOL
concept. Untold hours have been spent by these experienced educational
planners in defining the educational planning process, discussing how
to adapt it to a simulation mode, and, iastly, discovering and estab-
lishing the form of SIMU-SCHOOL so that it would become a useable tool
in the educational planning process.

Extensive surveys were made to determine whether, or not this type of

a simulation had been done. Although many small pieces were found,
which in themselves could become part of SIMU-SCHOOL, nothing couid be
found that approached the total application of simulation to the
educational planning process as envicioned in SIMU-SCHOOL.

Much had to be learned concerning the technology of simulaticn and the
feasibility of the project. The firm of Technomics Inc. (7405 Colshire
Drive, McLean, Virginia 22101) was engaged to not only receive the
information developed by the task force and the board of consultants,
but also to bring to this project the necessary technical information
to assure its practicality and its feasibility for construction. The
firm of Technomics also went beyond its own staff and ergaged consul-
tants renowned in the process of simulation.

Thus the process of development of this project not only brought to-
gether some of the finest educational minds in America and some of

the finest educational planners, but it also attempted to bring the
greatest possible amount of information concerning all the technical
aspects of simulation so this could be applied to the development of
SIMU-SCHOOL. There is no question that SIMU-SCHOOL can be achieved

from a technical standpoint. Whether or not this happens depends largely
on the commitment of education to find a way out of the jungle it is row
in.

The documents included in the appendices of this report present detail
concerning what SIMU-SCHOOL is and how it is used. To avoid redundency
this information will not be repeated here. These documents are in two
volumes. The details of the SIMU-SCHOOL concept are given in them.

Like most creative projects time moves quickly and, thus, already SIMU-
SCHOOL has advanced beyond that discussed in these reports. The appen-
dices are further divided into three broad sections giving a quick over-
view for casual reading and are then followed by greater detail giving
technical aspects and projected work plans for the development of this
project.

It is important to realize that the basis of SIMU-SCHOCL is the simula-
tion of the educational planning process, but in addition to this it con-
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tains other valuable data. In the data bank for SIMU-SCHOOL can be
stored the vast knowledge that we have concerning education. New in-
formation can be placed into this data bank, and all of it can be made
guickly available to those involved in educational planning. Another
way of statina this would be to make available to those charged with
the responsibility of educational planning, information concerning ali
of the "options" that are available to them.

Another valuable bank of data that will be built into this planning
tool will be the demographic data of the actual community where the
planning is taking place. Thus, with a process or path for planning,
knowledge of the real world that makes up the educational community,
and knowledge of the options available, those responsible for planning
have at their fingertips a variety of tools that immensely increases
their ability to plan for the future of education.

Shared decision making is clearly a condition of our time. Total
community involvement is extremely difficult, but perhaps the most
difficult task of all is to be able to take the input from a wide
variety of people and put it together in some meaningful plan that
will advance and improve education, and, most of all, prepare it
for the future.

Through the process of educational planning embodied in the basic
simulation of SIMU-SCHOOL and the other information that is contained,
decisions car be put together and the ultimate ramification of these
combined de:isions can be seen or understood in an extremely compressed
period of time. This enables not only the proper combination of de-
cisions, but also enables the planners to branch out far more into the
maze of detail and test the new w=thods, new ideas, and new ways to
achieve their goals.

One of the basics of SIMU-SCHOOL is an improved method for community
involvement. Initially, it can serve as a means for people to learn
the rudiments oi the process of educational planning. They can learn
the significance of the careful putting together of these decisions

so as to achieve goals and not to destroy the very thing they set out
to improve. Thus, lay people become meaningful contributors to the
process of planning for education. SIMU-SCHOOL, as you will learn, is
not something that you look at or listen to. It is something you be-
come involved with. It is a large simulation suitable for involving
thirty to forty people at a time. It will be both in a permanent form,
that is permanently based, and also in a form that is transportable.
This is necessary so that it can be brought to any educational setting
in America.

Once the basic elements of planning are understood through involvement
with SIMU-SCHOOL, then the tool and process can move ahead into the
next phase. This will include building into the simulation real data
from the actual community where the planning is taking place. Also, it
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shouid be remembered that at the central home of SIMU-SCHOOL there will
be a vast data bank of information concerning education that is available
to the group that is doing the planning. Thus, the planning process, the
actual data of the community, and the knowledge concerning education can
be brought together in a meaningful way to plan education for a com-
munity.

In some cases the centers for SIMU-SCHOOL will be permanent, such

a3 the urban center for planning now under way in Chicago. This

fs the first real segment of SIMU-SCHOOL under development. Perhaps
most major cities will have such permanent centers within the next

four or five years. The other educational settings in America, such

as suburban and rural, can receive the benefits+of this planning tool
tecause of its mobile nature. During development, methods will be made
to create forms of SIMU-SCHOOL that are transportable to any place in
America.

Another valuable use for SIMU-SCHOOL is the training of future educa-
tional planners. This will probably take place at a national center
for planning; but again, elements cou.d be brought to the institutions
of higher learning for use by these men and women who will become our
planners of tomorrow.

END, METHODS
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RESULTS

SIMU-SCHOOL is clearly possible to construct. Already the significance

of this project has been realized and funding in the amount of Five
Hundred Thousand Dollars has been provided by the U.S. Office of Educa-
tion for further development. In the city of Chicago the project of
SIMU-SCHOOL is under way. It is titled The Urban Center for Planning.
Chicago is developing a management information system. A characteristic
of the project in Chicago is that actual data concerning the Chicago school
system and its entire community will be built into the data bank. Dr.
Joseph P. Hannon, assistant superintendent of schools, is the project
director for the SIMU-SCHOOL Chicago project. The decision to have a
project in Chicago stemmed largely from the need to be certain that SIMU-
SCHOOL in its final form is acceptable and useable by the educational
planners. Al1l during the process of discussions and development for this
project, the idea was constantly put before actual users to see whether or
not this would be something they felt was in a form that would improve

the planning process. Thus, Chicago, with its real data, initially con-
fronts SIMU-SCHOOL with producing a "users' model".

A second project will soon be started in Santa Clara County, California.
It will be under the overall guidance of Dr. Donald J. Leu, Dean, College
of Education, San Jose State College. The primary purpose of the Cali-
fornia project is to develop the simulation model of the educational plan-
ning process. The work tasks of the Chicago project and the Santa Clara
project will be carefully coordinated so there is not 2i cverlapping of
effort in their work. The actual SIMU-SCHOOL will emerge as a result of
combining the results of these two projects.

It is further envisioned that SIMU-SCHOOL will have a home base and will
become a national center for planning. Here at this center will be the
basic computers and the bank of knowiedge that SIMU-SCHOOL will contain.
The receiving of information, the management of the information in the
system, and the distribution of this to all segments of the educational
community will be the responsibility of this national center. SIMU-
SCHOOL will be an on-going planning tool. Once created, it will provide
a communicating means to receive new information and to distribute it to
the educational community. There will be some permanently anchored units
of SIMU-SCHOOL. These will probably be in our major cities or in our
major educational institutions. There will also be mobile versions of
SIMU-SCHOOL which can be sent from the national center to any educational -
community in our country.

'The overall management of SIMU-SCHOOL will be provided by the Council of

Educational Facilities Planners. They will have the responsibility for
guiding the Chicago and California developments, and also for the estab-
lishment and operation of the ngtiona] center for planning.

END, RESULTS
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CONCLUSIONS

The conclusions of the task force and consultant panel are that a plan-
ning tool such as SIMU-SCHOOL is urgently needed. The importance and
the significance of creating these methods to improve our pianning pro-
cesses for education cannot be over-emphasized. There is need for all
possible speed, as even following the most rapid time table possible,
5t will still take upwards to two years to bring SIMU-SCHOOL into a
reasonable operating form.

A danger that exists is that people will want to look at SIMU-SCHOOL as
a panacea. It is not. It is simply another series of tools that, when
built, will improve the process of educational planning. It is a series
of tools that are designed to meet the needs of today as we plan for the
needs of the future.

All those involved in the planning of SIMU-SCHOOL also stress the im-
portance of remembering the basic goals of this project. SIMU-SCHOOL
cannot solve all problems, but it can most significantly improve our
educational planning processes. It should be developed in small work-
able pieces at first, and then gradually built in a logical sequence in-
to a larger form. If, for any reason, it attempts to initially move too

rapidly, or to include too many things, it could endanger its ultimate
successful completion.

END, CONCLUSIONS
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RECOMMENDATIONS

Steps should be taken to provide full assurances that SIMU-SCHOOL is
preserved for all of education. It should be ropyrighted or patented
so that it belongs to the public sector and does not fall into the
realm of a private, profit-making, enterprise.

Lastly, SIMU-SCHOOL must, as far as opinions on education are concerned,
remain neutral. It must be a freeing device, not a restricting one. Its
purpose is to improve the process of educational planning, and create the
framework so that this process follows the best methods and utilizes all
our knowledge. SIMU-SCHOOL must not, however, in any way project or sug-
gest how to run_an educational system. The How or the Way is to be the
resulT of the planning process. If there is one danger in SIMU-SCHOOL it
will be the great accumulation of knowledge and information stored in
computers could be manipulated te, in itself, say how education should
operate. This must not happen and all steps must be taken along the

way to assure that SIMU-SCHOOL remains neutral and that it is so managed
to serve all of education. :

END, RECOMMENDATIONS
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APPENDIX MATERIALS
Included in the Appendix are the following documents:

Document A. This document, with the blue cover, explains SIMU-
SCHOOL in greater detail. it is deicerately written in two
sections; the first providing a quick over-view; the second
providing a more detailed discussion uf SIMU-SCHOOL. This docu-
ment was prepured by the firm of Technomics, Inc. as a result of
the information developed during the conferencing with the task
and consultant panel concerning SIMU-SCHOOL.

Document B. This is the document with the,orange cover, and it
presents an analysis of work tasks for the development of SIMU-
SCHOOL. This analysis of the work to be done was completed last
May, and by necessity has undergone changes as funding has been
received and assignments made. It will undoubtedly undergo fur-
ther changes. 1t will, however, provide for you some understand-
ing of the things to be done in the development of SIMU-SCHOOL.

Document C. This is the document in the white cover, and it
presents the framework for the Central Management of this pro-
ject. Once the National Advisory-Planning Board has been ap-
pointed they, of course, will nave as their initial responsi-
bilit, the establishment of policy and take the necessary steps
to firm all of the proceedures for the central management opera-
tion. ’

END, APPENDIX MATERIALS
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CENTRAL MANAGEMENT FOR SIMU-SCHOOL

A. RATIONALE

The need for a strong, coordinating, ¢ - tral planning, development, and
management for Simu-School is mandat«: . The current division of tne pro-
ject into two parts (Chicago and Sant. - ..ra) has created the urgent need

for a strong central coordinating component. The work tasks done by these
two developmental projects are different and require careful coordination
so that the results of these and other future projects blend together in
the creation of the educational planning tool and process called Simu-
Scrool. .

when Simu-School is operational it will be the primary component of a
national (or inter-national) center for educational planning. The
preservation of Simu-School for all of education everywhere is essential,
and this can only be achieved through a strong central management center.

There is the possibility that another concurrent development may take
place. The Province of Alberta in Canada may wish to start another
developmental project at the University of Alberta in Edmonton. The
broad function of this project would be development of the components
of Simu-School particularly adapted for training future educational
planners. If this materializes it would further increase the need

for strong management to supply the overall guidance and coordination
neczssary to properly examine work tasks and to bring them all together
at the proper time into the formation of the educational planning pro-
cess and tool -- Simu-School.

Another urgent need is for the writing and publication of materials
describing Simu-School and recording its progress to a vast number

of potential users. Much has tc be done in this regard to familiarize
people with this tool and to set the stage for its ultimate massive use.

Lastly, it is of the utmost importance that the basic neutrality of
Simu-School be guarded and preserved. Its purpose is for planning,

and not to project a specific way to run a school system. The central
management of Simu-Schocl must be structured to make certain no person,
group, or agency violates this concept of neutrality.

16



B.

BASIC PARTS OF CENTRAL MANAGEMENT

].

NATIONAL ADVISORY-PLANNING BOARD

°Responsible to provide not only the needed expertise, but also
the inspiration to lead Simu School in achievement of its goals.

°preserve Simu-School for all of education.

°Keep Simu-School neutral in relation to proposing ways to run
schools.

°Make certain that all proposed users ave provided for -- that
is, the inexperienced user, users of intermediate experience,
and the professional planner.
oMake certain ultimate design and form of Simu-School provide
for easy and practical use by all parts of the educational
system -- that is; urban, suburban, and rural; private and
public; all levels from pre-school to senior citizens.
°To search the future for new options for education.
°Seek ways to refine and improve the educational planning process.
°To become the policy making body for Simu-School.

°Establish operating procedures and policies as a guide to central
management.

THE COUNCIL OF EDUCATIONAL FACILITY PLANNERS

°This organization will have the responsibility for overall
management of Simu-School.

°To provide the leadership during development to assure creation
of the real Simu-School.

°To focus events necessary to bring about a national (or inter-
national) center as the home base for Simu-School and educational
planning.

°To guide and manage public relations for Simu-School.

°To set steps in motion to make Simu-School ultimately self-
supporting.

°To seek funding until the development of Simu-School is complete
and it is a self-supporting operation.

- Iz



THE CENTRAL MANAGEMENT STAFF
°This staff will have the responsibility of developing and

operating Simu-School under the policies and procedures
established by the advisory board. A

18



C. GRAPHIC DESCRIPTION OF CENTRAL MANAGEMENT
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D. CENTRAL MANAGEMENT ORGANIZATIONAL DETAILS

The following is a beginning in the establishment of operating procedures

for central management. It is realized by the Simu-School Task Force that
ultimately the advicory-planning board that is to be created will have the
responsibility for creating these details. What is necessary now is to
provide a starting point, and that is the purpose of this paper. Ultimately,
the advisory-planning board must adopt and authenticate its own policies and
procadures. We are attempting in this paper to identify those elements in-
volved in establishing a strong central management unit and to suggest a
management and operating structure with financial resources to support this
needed activity. :

>

1. NATIONAL ADVISORY-PLANNING BOARD

°This advisory-planning hoard will be the policy making body
concerned with the establishment of operating procedures and
guidance of the central management staff. It is hoped they
will adopt those commitments previously established in this
paper. This group of People will be appointed by the current
Simu-School Task Force. Appointments will be based upon cer-
tain criteria, generally as follows:

Persons who have proven expertise -in education
or the educational planning process.

. Persons representing diversity of background,
geographical areas, and interests. It is
essential that the three broad educational
settings be represented. That is, the urban,
suburban; and rural.

The advisory-planning board must also have
representation from government and funding
agencies.

°Once created, replacements on the adviscry-planning board could

be made by a majority vote of the advisory-planning board with
due regard to the background and interests of the person to be
replaced. ‘

°It is anticipated that the advisory-planning board will con-
. vene approximately four times annually to review. the work of -
: the project staff, to provide guidance, to set goals and
priorities and to establisn policy..




CENTRAL MANAGEMENT

°As previously presented in thi. paper, the Council of Educa-
tional Facility Planners will ve *he central management
organization for Simu-School. This organization, relating
to the national advisory-planning board of Simu-School and
to its own board of directors, will asuume this responsibility.

*Funding for central management will go directly to the Council
of Educational Facility Planners for their use in exercising
this management role of Simu-School.

CENTRAL MANAGEMENT STAFF »

°The central management staff will have complete responsibility
for developing and operating Simu-School under the policies and
procedures established by the advisory-planning board. Initially,
five persons (see organizational chart) will have the responsi-
bility for operating and managing Simu-School. The Director,
who will serve about one-fourth of his time, will have overall
responsibility for implementing and coordinating the polic’es
and procedures which have been set. The Simu-School Manager
will serve full-time, coordinating the activities of the writer-
librarian and the secretary, as well as the major thrusts by the
field operation.

°It is essential that the Simu-School Manager have a working
knowledge of the educational planning process, simulation
techniques, and the operational aspects of the computer. He
must have the ability to work with many diverse groups of
people. This person must be a top professional.

°pue to the need for a continuous information search, a full-
time writer-1ibrarian will be needed to gather materials on
simulation technology, innovative instructional programs, major
social problems, and issues which will be useful in operating
Simu-School. It will be necessary to maintain &n index or
catalo?ue of these materials, as well as provide a means for
dissemination of new materials. Since it is important to pre-
pare a scenario, role materials, and information materials,
this person working with the Director and Simu-School Manager
will need sufficient time to accomplish these tasks.

°The need for first class graphic materials to tell the Simu-
School story will necessitate the need for a part-time person
with graphics capability. It is anticipated that about one-
eighth time of a graphics person will be needed during the
first year.
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°One full-time secretary to serve the correspondence needs of

the staff is needed. Schedules need to be arranged for the
staff to meet with the field operations and the advisory-
planning board. Arrangements and correspondence with interested
persons or groups to describe Simu-School will be necessary, as
well as the scheduling of Simu-School for participating groups.

°Simu-School coordination is the greatest need at this time. The
division of the project into parts that are geographically sepa-
rated has created a need for a strong coordinating component.
There appears to be a need for two main instruments of coordina-
tion. One is a set of documented system specifications, the
other a series of system tests to evaluate the work that has
been done and indicate changes that must be made.

°The formulation of system specifications and test plans must

be a joint undertaking of all participants under the coordina-
tion of the central management and subject to periodic review by
the advisory-planning board. The coordinating function will in-
clude responsibility for evaluating and reporting the results

of system tests and for maintaining the extensive documenta-
tion needed to keep the system specifications up to date. An-
other responsibility will be that of planning such other proce-
dures as are necessary to insure that the separate arms of the
project move toward common goals.

~ °In addition to the coordination function, there are several
other tasks to be performed by central management of Simu-
School. They are:

. Arrangements for computer support.

. Production of materials for Simu-School.

. Continuous search for information related to
simulation technology, innovative instruction
programs, major social problems, and issues
and graphic materials.

. Development of a library of materials and informa-
tion.

. Make arrangements for computer access to support
the work of developing Simu-School.

. Prepare a scenario to define and coordinate the
instructional aspects of Simu-School.

. Develop materials for each different role to be
played by the participants .of Simu-School.

. Prepare information materials and instructions to
assist each participant in Simu-School.

. Design and build the visual setting using various
instructional aids and visual displays.

. Arrange for packaging and transporting the stage
setting.
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Plan field operations to the extent that problems
are identified and resolved ahead of occurrance.
Train field-unit directors in group processes, in
instructional technologies, particularly simulation
technologies.

. MWrite a directors' manual on Simu-School's operating
procedures.
tdit and produce documents used in Simu-School exer-
cises and in other public releases.

4. PROPOSED BUDGET

°It is estimated that the budget for the’ central management during
the first year of operation will be as follows:

salaries and Benefits $59,360
Director (1/4 time $ 7,000
Manager : 24,000

. Editor-Librarian 13,000

Graphics 3,000
Secretarial 6,000
Benefits @ 12% 6,360

Travel 16,250
Staff 4,250
Advisory-Planning Board 10,000
Consultants 2,000

Space and Equipment ' 2,350
Rentals {Central Management) 2,350

.Operations Costs _ 9,800
Postage, supplies, telephone 2,400
Printing and reproduction 5,500
Bookkeeping and Audits 1,900

Overhead 8,776
TOTAL $96,536

It is felt that a sum of $100,000 is approximately correct as the
monies needed for " he first year of central management of Simu-Schooi.
It is probable that the second and third years will have some in-

- creases, but they will be slight. To provide the _ecessary continuity,
it is felt by the Simu-School Task Force that if at all possible fund-
ing should be obtained in the amount of $300,000 to assure three years
of operation of the central management of Simu-School. A shorter time -
of funding could place the project in jeopardy. ‘

-
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INTRODUCTION

The contract under which these materials were prepared
instructed the authors to provide a document describ-
ing SIMU-SCHIOL (the prospectus that accompanies this
work plan) and to submit an “estimate for the produc-
tion cost of SIMU-SCHOOL," an "estimated timetable for
the production,” and “such information as possible
concerning the cost of ownership and the cost of oper-
ation of S'MU-SCHOOL." The compiling of these esti-
mates required that the production work be planned in
some detail. The plan is uvutlined here.

It was further necessary, in writing the work plan,

to discuss certain aspects of the design of SIMU-SCHOOL
at greater length than was suitable in the prospectus.
Thus, the work plan and the prospectus together con-
stitute "outline specifications" of SIMU-SCHOOL, as
called for by the contract. Every effort has been

made to bring this initial, tentative design of SIMU-
SCHOOL abreast of tested states-of-art in instruction-
al method, simulation technology, and planning technol-

ogy.
AN EVOLVING DESIGH

The initial design also contains elements that will
foster change in the design itself. It should be em-
phasized that SIMU-SCHOOL is meant to evolve continu-
ously. The work plan that follows reflects this im-
portant attribute of SIMU-SCHOOL and establishes a
process that permits -- requires -- design work to
proceed concurrently with the development effort. The
initial descriptions of SIMU-SCHOOL cannot b2 taken as
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s were prepared final or definitive. The work may be pushed in a
ument describ- di fferent direction by new technologies, new needs,
companies this new concepts. Funding arrangements, too, will bear
or the produc- on the project and may require that the design be

ed timetable for recast or the work extended in time.

as possible

e cost of oper- PROJECT RESPONSIBILITIES

f these esti-

. be planned in Initial financial arrangements for producing SIMU-

2 | SCHOOL emerged even as these pages were being written.

The arrangements call for the work to be split. One

e work plan, part will be carried on under the purview of the Chi-
gn of SIMU-SCHOOL cago Public Schools; the other, of the Santa Clara
the prospectus. County (California) Schools. This division of re-
together con- sponsibilities creates the need for a co-ordinating
MU-SCHOOL , as agency in the form cof a National SIMU-SCHOOL Center.
ort has been The location and exact nature of such an agency have
design of SIMU- not yet been determined.

in instruction-

planning technol- Separate proposals of work will be forthcoming from

these three sources. Tentative areas of responsibil-

ity for the three have been suqaested in the prospec-
tus. However, no effort has been made in the follow-
ing pages to anticipate the allocation of specific

nts that will tasks among the participants. This text is confined
't should be em- to outlining the entire set of tasks that must be per-
evolve continu- formed, whether by one agency or another, to develop
"lects this im- SIMU-SCHOOL in accord with the description contained
»stablishes a in the prospectus.
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The work plan to be described here will yield these

STATEMENT OF WORK

products at the end of the 12th month of work:

» A

fixed-location SIMU-SCHOOL unit, Model I*
installed and operating This unit will
be complete with role-playing materials,
information materials, computer programs
(in conventional, higher-order languages
such as FORTRAN or SIMSCRIPT), computer
terminals (keyboard terminals, CRT dis-
plays, line printers), film projectors,
and other elements of the SIMU-SCHCOL
stage setting. It will be on-line to a
computer. The specifications for com-
puter equipment will be determined in
the course of the development program.
The Model 1 equipment configuration will
accord with these specifications.

relational-data program system (to be
developed apart from the programs above)
that is operational on the equipment
selected for SIMU-SCHOOL and that con- -
tains a tested simulation program,

ready to be employed by the simulation
team. In SIMU-SCHOOL's second year,

*The evolution of SIMU-SCHOOL through Models
I, IT and III is described in the develop-

ment plan in the prospectus.
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WORK

re will yield these

month of work:

unit, Model I*
This unit will
/ing materials,
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yrder languages
[PT), computer
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SIMU-SCHOOL

> on-1ine to a
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ystem (to be
programs above)
e ecuipment
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~ program,

he simulation
econd year,

{O0L through Models
d in the develop-
bus .

the computer functions developed for Model I
will be merged into this system.

» A document (or set of documents) containing

a basic system formulation and a follow-on
work plan and management plan for develop-
ing Models II and III and their field units.

» A document (or set of documents) containing a

detailed plan and budget for operating the
SIMU-SCHOOL units, both home and field. These
materials, and those of the preceding para-
graph, must be prepared in time to insure con-
tinuity of funding.

The work required to produce the ‘items named above
is shown graphically in the project schedule (over-
leaf). The separate tasks are described in the
sections that follow.

3\

S



WORK PLAN

PROJECT CO-ORDINATION

As stated above, the division of the project into parts
that are geographically separated creates a need for

a strong co-ordinating component, one that over the
course of the second year will be able to assume full
responsibility for developing and operating SIMU-
SCHOOL. There will be two main instruments of co-
ordination. One will be a set of documented (and con-
tinually updated) system specifications, the other a
series of system tests to evaluate the work that has
been done and indicate changes that must be made. The
formulation of system specifications and test plans
must be a joint undertaking of all participants in

the project, subject to periodic review by a consul-
ting panel. This work is described below as a sepa-
rate task. The co-ordinating function will include
responsibility for evaluating and reporting the re-
sults of system tests and for maintaining the exten-
sive documentation needed to keep the system specifi-
cations up to date. Anotner responsibility within
this function will be that of planning such other pro-
cedures as are necessary to insure that the separate
arms of the project move toward common goals.

The task descriptions that follow discuss the work to
be done as though it were a unified project, to be
carried on by one agency. We repeat for emphasis, no
effort is made here to anticipate the division of work

among the organizations that pus~ticipate in the project.
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START-UP

A one-month start period is provided in the plan to
arrange more space, as necessary, to move existing
staff from other tasks to this one, to initiate hir-
ing procedures if new staff must be obtained, and to
jnitiate arrangements for computer support and for the
production of SIMU-SCHOOL materials.

A continuing information search will be started in_the
first month. The emphasis will be on materials related
to simulation technology, to innovative instructional
programs, to major social problems or issues that ap-
pear to bear on, or stem from, educational programs,
and on graphic materials that will be at least poten-
tially useful in operating SIMU-SCHOOL. It will be
important to maintain an index or catalogue of these
materials and to provide a means for announcing or dis-
seminating new materials to members of the project
staff.

FORM A CCONSULTATIVE PANEL

A consultative panel will be assembled to review the
work of the project staff and provide guidance, as
needed. Funding is included in the cost estimates for
a panel of ten persons to gather for four two-day meet-
ings. We expect the present SIMU-SCHOOL task force to
select the members of this panel. Materials to brief
them on SIMU-SCHOOL will be mailed to them by the
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FIRST-YEAR SCHEDULE
FOR DEVELOPING SIMU-SCHOOL,

MODEL I

Y'Y



“HEDULE

ING SIMU-SCHOOL,

TASKS

PROJECT COORDINATION

START-UP & LIBRARY »

ESTARLISH CONSULTING PANEL » :

FORMULATE SYSTEM SPECIFICATIONS »=
ARRANGE ACCESS TO COMPUTER 2
ADAPT EXISTING SOFTWARE »-
WRITE COMPUTER PROGRAMS >
SELECT COMPUTER CONFIGURATION =
PREPARE SCENARIO >

PREPARE ROLE MATERIALS »-
PREPARE INFORMATION MATERIALS »=
DESIGN & BUILD STAGE SETTING >
PLAN FIELD OPERATIONS =

TRAIN FIELD DIRECTORS »=

WRITE DIRECTORS MANUAL)-

EDIT & PRODUCE DOCUMENTS 3=
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MONTHS

' 1 | 2 l 3 | 4 5 6 | 7 | 8 |

ENITIATE PROCEDURES; MAINTAIN COORDINATING ACTIVITIES

[SPACE] = ESTABLISH CONTINUING LITERATURE SEARCH

a0
—

[EsTABLISH PAREL “T ]« PANEL MEETING [ ] paneL meETING []=Pane %

| FORMULATE SYSTEM DESIGN | REVISE AND UPDATE [ pLAN sYsTEM TESTS |

| PLAN cOMPUTER AccESS |  ESTABLISH AND MAINTAIN COMPUTER ACCESS

I | SEARCH ] __ SELECT AND TEST I MODIFY I
[ WRITE SYSTEM PROGRAMS 1

[ coMPARE ALT. PLANS | NEGOTIATE FOR COMPUTERS OR COMPUTER TIME: PLACE ORDERS
| ourine | WRITE SCENARIO | REVISE AND UPDATE ]
I WRITE ROLES AND BACK-UP MATERIALS frvee orarT |
‘ | WRITE INFORMATION SCRIPTS . Jeeorarr |
| “SKETCH sani_ue ] REVISE AS NECESSARY [
' | outLIne PLans | REVISE Jrvee orart |
. [ PLAN_TRAINING T
| L __WRITE DIRECTOF
[ Eoir TEXTS AND GRAPHIG




MONTHS §
| s | & | I & | o | 1 | w1 1 |- §
FIVITIES d %
[ ]~ paneL meeTING []-eaveL weeriv ] <PaNEL MEETING. ’
- AND UPDATE [ "PLAN SYSTEM TESTS | CONDUCT TESTS, EVALUATE RESULTS, REVISE —

\D MAINTAIN COMPUTER ACCESS

D TEST | MODIFY | TEST-REVISE ‘ [ packaee |

__ WRITE SYSTEM PROGRAMS | TEST-REVISE 1 PACKAGE |

ATE FOR COMPUTERS OR COMPUTER TIME: PLACE ORDERS - | TEsT COMPUTERS | PACKAGE |

- | REVISE_AND UPDATE | T WRITE FINAL DRAFT |TYPE-PRINT.J

UP_MATERIALS frvee orarT | TEST-REVISE [ TYPE-PRINT |
1PTS e orarr | TEST-REVISE [TYPE-PRINT |
1 meviseas NECESSARY [ FINAL PLAN _CONSTRUCT SETTING | PACKAGE |

gTLANs | REVISE frvPE DRAFT |  TEST PROCEDURES, REVISE lTYPF-PRINTJ. ‘

| PLAN TRAINING | RECRUIT DIRECTORS; BEGIN TRAINING J I ‘

L ~ WRITE_DIRECTORS WANUAL lTYPE-I’RINTJ‘ é

[ EpIT TEXTS AND GRAPHICS; SUPERVISE PRODUCTION . J %

|
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project team in the third week of the project.

The first panel meeting is tentativelv scheduled for
the sixth week of the project. The panel will re-
view the initial work plans outlined by the project
staff and discuss the direction the work is to take.
The next meeting is tentatively set for the middle
of the fifth month to review the first complete, de-
tziled formulation of the system plan, to review the
components (computer programs role scripts, informa-
tion scripts) that have been completed to that point,
and to review the first outline plans for the on-
going operation of SIMU-SCHOOL. A third meeting at
the start of the eighth month is planned to update
the panel on the work of the project team and to dis-
cuss plans and criteria for system tests. A final
meeting, at the start of the tenth month will review
the system tests and the details of the SIMU-SCHOOL
package that will be delivered at the end of the pro-
ject year.

We also expect that on-premises consultants will be
brought in as need arises, and funds for one full-time-
equivalent should be provided for this purpose.

FORMULATE SYSTEM SPECIFICATIONS

This activity is the backbone of the developmental
project. It is this work which co-ordinates the

other tasks and provides direction for the 3 to 5-
year evniutionary program planned for SIMU-SCHOOL.

The initial two and one-half months of this task will
be devoted to creating a system design for SIMU-SCHOOL,

as one might expect it to develop during the third year.
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This projected design is necessary to give direction to
the project and to insure that the actual design, as it
emerges, remains open-ended and able to qrow. One can
expect that the third-year design, as it is envisioned
in the beginnina, will change as the project moves a-
head, as experience increases, and as new technologies
emerge. Thus, the direction will shift, over time, but
always within agreed-upon parameters. The need to pre-
serve open-endedness is paramount, and one way to a-
chieve this is to insist that each design decision not
only meet some current need of the system, but also be
amenable to other needs, as reflected in the hypotheti-
cal design for a system that is three to five years away.

Decisions about design changes will hinge in large part
on the results of system tests that will be conducted
as components of SIMU-SCHOOL are completed. For that
reason, plarning tests and carrying them out are seen
in this work plan as part of the task of formulating
the system desian.

Wwhile this will be the co-ordinating activity for all
elements of the project, we expect that it will focus

on the design of the computer system, for the limits and
capacities of that system, especially as the capacities
grow, will increasinqgly impact upon the other elements
of SIMU-SCHOOL.

This task is expected to continue throughout the 3 to
5-year development program envisioned in this prospec-
tus. As the end of the first year approaches, the de-
sign work will evolve into preparina an initial system
specification for SIMU-SCHOOL, Model II.
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ARRANGE ACCESS TO COMPUTER

This task is concerned with arranging for computer
services to support the work of developing SIMU-SCHOOL.
It would be desirable if long-term arrangements for
computer services could be established early. Th’

may not be possible, especially if the decision is
made to purchase equipment for a computer facility.

In such a case, arrangements for leased time will have
to be established, so that programming work can begin
on schedule. This will involve the resolution of
questions concerning equipment configurations and pro-
gramming language. The task must be completed in the
first two and one-half months.

The task of deciding upon a permanent computer cor
figuration to support SIMU-SCHOOL, both at home and in
the field, is a longer-term activity and will be dis-
cussed in a moment.

ADAPT EXISTING SOFTWARE

In the current state of simulation technology, it is

a borderline question whether there is merit in at-
tempting to adapt existing software (computer programs
and bodies of machine-readable information) to the pur-
poses of SIMU-SCHOOL. Two factors encourage us to in-
vestigate the question: one is the increasing use of
general ized, higher order languages that permit a given

" program to operate on different machines and in dif-

ferent applications; the second is the fact that many
programs have been developed at government expense and
are in the public domain, available at no cost. But
there are cautionary factors, too. For instance, even
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a program in a higher-order language will have been
written with specific input/outpLt devices and storage
capacities in mind, and thus may Drove to be operable
only on certain configurations of equipment. Further-
more, one always faces the problem of finding out
exactly what the program will do and how well. Anyone
who proposes to adapt existing software, must prepare
to test it and to reprogram as necessary.

He must also have his own system program design Tirmly
in hand, before he can do either of these things.

The majority of sirulation software existing today is
written in a variant of FORTRAN or SIMSCRIPT, twc high-
er-level languages. Almost none of the relevant simu-
lation modes are truly time-shared. Most must be batch-
ed for an overnight computer run or for a remote-job-
entry (RJE) run controlled by a program called an RJE
executive. Many of the latter exist on the IBM 1130.
The programs exist in a one-copy-per-user form, which
means that if four teams are playing at a given comput-
er center, the equipment must be able to hold four cop-
jes. Some of our readers may know the CITY game played
by Environmetrics, Inc. CITY takes between 17 and 40K
bytes of core storave per copy (exclusive of the execu-
tive program), depending on the version and the number
of plays. We might point out that certain portions of
the school model from CITY II are available to SIMU-
SCHOOL, assuming that they prove suited to the system
program design that emerges.

It should be kept in mind that this task is partly

-




exploratory. If easily adapted software is discovered,
then the project will have gained an advantage. We
assume that this effort will produce enough in the way
of programs and data stores, even if modification is re-
quired, to repay the labor costs.

WRITE COMPUTER PROGRAMS

The magnitude of this task depends on the language/mach-

“ine combination that is adopted for SIMU-SCHOOL. Let

us assume that we select a machine with an operating or
executive system that will 1) support a time-shared or
remote-job-entry terminal and 2) support the programming
language that is chosen for SIMU-SCHOOL. Given this
foundation, the work that remains is to construct the
basic system programs for SIMU-SCHOOL (in the SIMU-SCHOOL
family of programs, these will be the ones that control

the interactions of the others) and the object programs --

the programs that the user encounters. But if the choice
of language and machine does not afford an operating sys-
tem, then that system, too, must be programmed. This may
more than double the workload.

Earlier in this prospectus, we recommended that the REL
(Rapidly Extensible Languige) developed at California
Institute of Technology L: adopted for SIMU-SCHOOL. ‘e
also recommended the use of mini-computers. The flexi-
bility and the potential for expansion in this combina-
tion are unmistakable. But the market at present offers
no mini-computer with an operating system that will sup-
port REL. Thus, the project, if the recommendation is
adopted, will face the larger nrogramming task.

If the sponsors of SIMU-SCHOOL decide to accept the
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Jimitations of more conventional languages than REL-
languages such as FORTRAN, SIMSCRIPT, or BASIC - then
we estimate that the programming and system-formula-
tion work would be reduced 50% or more.

Our schedule shows the writing of programs starting

in the middle of the third month. We should point out
that an important part of the programming effort is
incorporated in the system-formulation task described
earlier. Thus, the total time allowed for system de-
sign, programming, and program checkout, up to the
point where system tests begin, is nearly eight cal-
endar months.

SELECT COMPUTER CONFIGURATION

This task is concerned with planning computer support
for both the home and field units of SIMU-SCHOOL. Sev-
eral feasible arrangements exist and must be investi-
gatad. Cost differences, to judge by our initial in-
quiries, appear to be minor. The evidence suggests
that the annual cost per Jnit will fall in the range
$%5,000 - $30,000, no matter which arrangement is
chosen.

Portions of the prospectus describe the equipment con-
figuration that appears, On the strength of our initial
examination, best suited to SIMU-SCHOOL. For the in-
terested reader, we shall devote the rest of this sec-
tion on selecting a computer configuration to a discus-
sion of the alternatives that we considered.

For comparison, let us recall for a moment the config-
uration that we have favored. The main component is a

u3
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fully dedicated mini-computer installation at a nation-
al center that serves all units. Each unit contains
several kinds of terminal equipment, plus a monitor or
scheduler to control the transfer of information be-
tween the unit and the central computers. What are

the alternatives?

One is to arrange with an existing computer center to
provide time-shared service to all SIMU-SCHOOL units

in the nation. Here, the SIMU-SCHOOL users would share
the system with many others. Another is arrange with
existing regional centers to serve SIMU-SCHOOL units

in their areas, again through time-sharing with other
users. Another is to employ wholly independent mini-
computer installations, one for each unit, home or
field. The field units would be mobile.

From the consideration of these alternatives, certain
minimal hardware characteristics emerge:

» Selected hardware must have a manufacturer-
supplied operating system to suppert the
larguage selected for SIMU-SCHOOL, or co-
operation of the manufacturer must be ob-
tained to develop an operating system.

» The selected equipment must be capable of
supporting two to twenty terminal input/
output channels at rates up to 2400 baud.

» Selected equipment must support a common
high-order programming language, such as
FORTRAN IV, COBOL, BASIC.
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Equipment selected for mobile units must have
wide-spread national service/support person-
nel available.

Equipment selected for mobile units must not
impose special requirements for temperature
or humidity.

Independent mobile units must possess easily
expanded bulk storage.

A hardware storage-protect feature is highly de-
sirable. If transmissions to a central com-
puter are involved, then error detection and
correction codes are necessary.

The selected equipment must be compatible with
standard transmission logics -- the American
Standard Code for Information Interchange or
the Extended Binary Coded Decimal Interchange
Code.

Mobile equipment and programs should permit emu-
lation on one of the following systems: IBM
S/360, Univac 1108, Burroughs 5500, or CDC
6600.

Minimum requirements for a regional center com-
. puter must include programming language com-
patibility and equipment compatibility.

Mobile confiqurations must be capable of full
operation on standard 110-115 volt or 220 volt

¢S
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electrical supply. >

Mere are notes on some of the conventional system
configurations thal we 2xamined:

Mobt i@, Yan-Delivered, Self-Contained, Computer-
ared gxsu-: ¥1.200 - 7. 500/Month

>
» Two hard-wired terminals similar to the
Model 13 teletype or selectric type-
writer,
p One operetor termingl. 8o th
a st
> J2-16K bytes of core. Cons
van
o fas? access disk inventory.
Req!
= Magnelic tape or replaceedle disk stor- L_i_%!
agn .
A m
™ BASIC or FTORTRAR IV campiier, var!
of «
i samples of suitable equipment: ter!
the
= 7igital iquipment Corporation POP-11/24 cos!
with BX core ()6K bDytes) (8% 1134 com- usel
patidle FORTRAN, RC11/R564 disk memory
(65,5% words per RS64,; expandadle to In ¢
2621 words, V.e., 524K bytes), TuSé 18M
megnetic tape traniport (puts two reels e p
of 262) bytes of data on line at 10¥C rase
rate). Cost approximately $1,200 to rat
$1.500 per month on a five year, ‘ull CPu
pay oyl lease (per unit). tho:

44
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puts two reels
line at 10XC

vy 31.200 >

e year, full

» IBM system/3 model 10 with 12K core (bytes),
FORTRAN IV compiler, operator terminal,
card reader/printer operating system, RPG-
Il data utility, 5444 disk storage (2,457K
bytes) T/S exec. Cost approximately $1,500
+0 $1,700 per month.

> Twy Model 33 ASR (Automatic Send and Receive)
«a7n% pe terminals or Datel 707 selectric
tvs sriter terminals, hard wired, approxi-
mecely $70 to $134 per month each.

Both examples of equipment could be packaged to fit in

s standard micro-bus, per Volkswagen, Ford, Dodge, etc.

C~t ~ideration could also be given to a smail truck or
arrangement.

Regional Centers: University Centers Having Existing
Time-Thared or Remote-Job-Entry Systems Operational:

A major difficulty is defining a common system over a
variety of schools. Another is defining the unit cost
of computer time. The majority of the university cen-
ters say they operate on a no-loss, no-profit basis and
the costs are pro-rated among users. In short, the

cost varies with system use and the number of system
users.

In the commercial market i~ the Washington, D.C. arra,
IBM $/36u-65 tiwe goe: for $175.00 to $500.00 per hour
aepending upon st . and olume. This is a batch rate
based on 512K core. tapes an ' disks. Commercial T/S
rates are cha=ned 0. a combination of monthly minimum,
CPY costs p 'r-sec¢.nd, storage costs on a daily or per-
thousand ~Aar *cte:s r2-1< ard per-hour connect time

¢7
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charge. Here are some examples of time-shared rates
(data as of Fall, 1970).

IBM CALL/
Vendor 360 BASIC GE Info. NIH
Monthly Min. $100 $100 $0
Terminal Con. $7-$11 per hr  $10/hr $4.40/hr
CPU $0 $2.40/min $22/hr
Storage 1.10/34K bytes 2/1500 char 0.45/7300
hytes/mo

Bolt, Beranek ITT Data McDonnell
Vendor and Newman Services Automation
Monthly $0 ° $150 $100
Terminal $12 $12-%$20 $10/hr
CPU $0 $5 $0.05/sec
Storage $0 $9/mo per $2.50/unit

30K bytes (134K bytes)

We believe that an average estimate of $10/hour connect
time, $30/hour CPU time and no charge for storage or
monthly minimum, would be a fair gquess for user costs.

The following 1ist identifies a set of time/share uni-
versity centers and their equipment. We do not know
what the various charge schemes are.

Pacific/West Coast Time Zone

S$/360 U.c.L.A., Stanford, Washington State
University
B-5500 University of Washington
43 —

Mountai

S/ 3€

B-55
UNIV
SPEC

Central

S/ 36

B-55
UNIV
Eastern

S/36

B-55
UNIV,
GE-6



f time-shared rates

Info. NIH
0 $0
)/ hr $4.40/hr

40/min $22/hr
1500 char 0.45/7300
bytes/mo

McDonnell
Automation

$100
$10/hr
$0.05/sec

r $2.50/unit

33 (134K bytes)

ate of $10/hour connect
narge for storage or
guess for user costs.
set of time/share uni-

ent. We do not know
are.

ord, Washington State

ashington
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Mountain States

S/360 U.C.L.A. Center services both
Pacific and Mountain time zones

B-5500 University of Denver
UNIVAC 1108 University of Utah

SPECTRA 70 Oklahoma City (possibly a com-
mercial center now.)

Central Time Zone

57360 University of Michigan, Baylor,
Purdue
B-5500 University of I1linois

UNIVAC 1108 SMU

Eastern Time Zone

S/360 University of Pennsylvania, USOE,
MIT, NIH
B-5500 Georgia Tech

UNIVAC 1108 Georgia Tech
GE-635 Dartmouth

LN LR v e S
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Regicnal Centers: Federal Centers With Time-Sharing
or Remote-Job-Entry Systems Operational:

Another possibility exists in the use of federal cen-
ters, so long as they continue to have USOE support.
The Atomic Energy Commission has five centers which
provide time on an as-available basis. Each of the
ten General Services Administration regions has an
inter-Agency ADP Co-ordinator whose job it is to keep
track of who has what hardware/services available.
The prices for services are negotiable within each
region with the supplier. The East Coast uses a GE-
440 in Atlanta for its T/S services. The AEC S/ 360-
75 in Idaho Falls is used by a host of Western and
Mountain States agencies. We have requested addi-
tional data about these facilities and the regulatiuvns
apprupriate to their use.

As can be seen, a common set of equipment with common
capabilities is almost non-existent. We would quess
that each new/different system that was introduced in-
to a regional scheme could mean an extra six man months
in development/modification, installation time.

National Center: Supporting 1 to 16 Sets of Games
Simultaneously

Almost any of the G.S.A. Centers, university centers
or commercial houses could handle the problem, if the
sponsors of SIMU-SCHOOL elect a conventiosnal system.
In each case, the develobment time would be spent
building the model rather than building the model and
the T/S exec. Potential problems exist due to user
load seriously affecting response time and the time
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Telephone rates for 2 2,000 bit/second unconditional
leased 1ine can be Pz;imated as follows:

Up to two thousand miies
Over two-thousand miles

$2.50/mile/month
$3.00/mile/month

Direct distance dial, day time rate, station to station:

Up to 250 Miles

250 Miles to 1,000 Miles

Over 1,000 miles

PREPARE A SCENARIO

$0.80 1st 3 min.
.20 for each suc-
cessive period
$1.40°1st 3 min.
.35 each successive
period
$1.75 1st 3 min.
.45 each successive
peviod

In the general work plan for SIMU-SCHOOL, two main cur-

rents are discernable.

ments of SIMU-SCHOOL.

One (our main topic to this

.point) is directed to building the computerized ele-
The other is directed to SIMU-
SCHOOL's instructional technologies.

The scenario is

the general plan that defines and co-ordinates the

instructional aspects of SIMU-SCHOOL.

This plan speci-

fies problems to challenge the participants; defines
the roles to be played and the information sources to
be used: specifies the instructional media and the
stage-setting for SIMU-SCHOOL; auidcs participants in-
to various interactions among themselves and with the

S8
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computer; prescribes the data files to be incorpor-
ated in the computer system; and indicates the skills
and training needed by unit directors.

Like the overall system design formulated through work
described earlier, the scenario will be both a governor
and a mirror of events. It can be expected to grow
and change as the instructional aspects of SIMU-SCHOOL
mature. We have already discussed the SIMU-SCHOOL
scenario in the prospectus that ccompanies this work
plan. We expect the preparing a:d updating of the
scenario to be a continuing actiity.

PREPARE ROLE MATERIALS

The number and kind of roles to be played by the parti-
cipants in SIMU-SCHOOL will be determined.as the sce-
nario is written. A participant may find himself cast
as a parent, a teacher, a member of a minority group,
a public official, and so on. In certain SIMU-SCHOOL
situations, he will be given very specific information
about viewpoints that he is to express and positions he

_is to take. He will also be provided with a pamphlet

of background information about the role that he is to
play -- information about this imaginary person's edu-
cation, his family background, his hopes, his fears,

“his financial status, and so on. This will permit the

participant to expand on his role, if he wishes, and
to take stands and defend positions with.greater vigor
and certainty, even in situations where specific in-
structions are not provided.

We expect that eventually SIMU-SCHOOL will employ as

53
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many as thirty roles. Model 1 will no doubt have
fower. In some case, several persons, as a group,
may be asked to represent a given role. The role
materials will consist of a set of working instruc-
tions, plus a background pamphlet. Certain of t .2
working instructions will be incorporated in the com-
puter's data base. Preparing materials for one role
will take two to four weeks. System tests will call
for revision of many of these materials.

PREPARE INFORMATION MATERIALS

To the greatest extent possible, SIMU-SCHOOL will call
upon the participants to present the information upon
which SIMU-SCHOOL operates. This body of information
will include instructions for participating in SIMU-
SCHOOL. It will include information about the social
issues and problems that beset the hypothetical city
of Everywhere, U.S.A. It will include information a-
bout new education programs that have been tried or
adopted in other communities. Or information about
planning techniques that the participants might wish
to employ.

Each participant thus becomes a resource person -- an
“expert” on one subject or another. He becomes a
teacher. Note that this assignment can be quite sepa-
rate from the role that he will be asked to play in
conflict and decision situations.

To help him in his assignment as a teacher/expert, e
will be given a script and a set of visuals -- 35mm
slides or materials suited to an overhead projector.

b
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The script will enable him to talk perhaps five or six
minutes. He will also be given a background pamphlet
that will help him answer questions on his subject in
some depth. The script will be so structured that he
can employ it verbatim, or dinsert his own words. In
the opening session of SIMU-SCHOOL, the participants
will be given approximrately one hour to review these
materials. If the community sponsors of SIMU-SCHOOL
wish, these materials can be provided in advance, so
that participants can prepare themselves more thorough-
ly. The point is, that these materials must he solid
in content and weil-prepared. We expect a sizeable
library of such materials to develop as SIMU-SCHOOL
grows.

The first year's output of these materials will be
small and will have to be heavily supplemented by in-
structions and guidance from the unit director when
Model I is in operation. We estimate that the pre-
paration of a script and its accompanying visuals and
background pamphlet will require one man/month.

DESIGN AND BUILD THE STAGE SETTING

We cannot overemphasize the importance of the visual
setting. The impact must be unmistakable. The sense
of place must be pervasive -- of a very special place
wheve people have come to engage in new and exciting
and important work. The setting rust be solid and
architectural in feeling, yet be modular to fit rooms
of various sizes and shapes: It must be portabte.
Color will be important. The use of various instruc-
tional aids and of visual displays must be integrated
with the total design.
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Arrangements for packaging and transporting the stage
setting must also be provided for in the design.

We assume that the American Institute of Architects
can be called upon for major contributions to the de-
sign of the setting.

PLAN FIELD OPERATIONS

This task will be concerned with insuring that SIMU-
SCHOOL develops in a form suited to field operations.

It will be necessary to icentify problems that can be
expected to arise in the field and seeing that as many
of them as possible are resolved in advance. If vans

or micro-buses are to be used for field operations,

then the fitting-out of these vehicles must be planned
as part of this task. A number of other tasks described
earlier will have implications for the field operations
(the design of the SIMU-SCHOOL setting, for example),
and it will be the responsibility of the person(s) as-
signed to this task to see that field needs are fully
represented in the planning. Support or administrative
procedures for field operations must be outlined as part
of this task. By the end of the eighth month, a working
plan and budget for field operations must be complete,
to support requests for funds to start building field
units in the course of the second year. This task be-
gins at the end of the third month.

TRAIN FIELD DIRECTORS
The need for field-unit directors will not arise until

the third year (perhaps late in the second), but plan-
ning for them must begin much earlier. We assume that

s6



SIMU-SCHOOL's field-unit directors will have had prior
training in group processes and in instructional tech-
nologies, particularly simulation technologies. Be-
cause the acticn in SIMU-SCHOOL is open-ended, the di-
rector must be resourceful and creative. He must also
have a thorough knowledge of SIMU-SCHOOL, so that he
can select from its many elements those of greatest
impact for a given situation and bring them into play.
Thus, an effective training program is necessary.

We believe that a year's participation in the develop-
ment of SIMU-SCHOOL would afford the hest possible
training for the unit director. This would not only
give him experience of irestimable value, it would al-
so give him a proprietary interest in SIMU-SCHOOL w.d
do much to offset the we-they conflict that so often
arises batween home offices and field operations. In
short, the staffing of the SIMU-SCHOOL development
program should be arranged with some thought to pro-
viding diractors for the field units.

There are many aspects of field operation that cannot

be touchea upon in the development program, and so
special train’ng must be provided. Initial planning

for the training program must be begun as soon as the
basic planning for the field operations begins to take
shape. Time must. alsc be allowed for recruiting field
directors specifically for this job in the event that
they cannot be found among the development staff. Our
tentative schedule shows this work starting in the fifth
month.
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WRITE A DIRECTORS MANUAL

Careful and complete documentation of SIMU-SCHOCL's
We expect

that all the tasks so far enumerated will contribute
materials to the manual. These materials must be or-
ganized and indexed. Much new text wiil have to be

written.
EDIT AND PRODUCE DOCUMENTS

The documents used in the SIMU-SCHOOL exercises and in
other public releases must be of excellent quality, as

must all the graphic materials employed in SIMU-SCHOOL .

Controlling and overseeing their production will re-
quire a quaiified person. A full-time editor should
join tho project in the sixth month.
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COSTS

LABOR COSTS FOR DEVELOPING SIMU-SCHOOL

We estimate that approximately 180 man-months of ef-
fort will be necessary in the first year to accomplish
the work described in the preceding sections of this
document. At the year's end, the technical-profes-
sional-managerial staff would number 16-18 perscons.
Secretarial and clerical people are not included in
this estimate. In very broad terms, we see the wcrk
effort falling into two major areas of expertise:
Computer Technoiogy 80 man-months
Instructional and Simula-
tion Technology 100 man-months
The estimate of )80 man-months was arrived at by ana-
lyzing the tasks outlired in this document in some
detail. The analysis is not published here, on the
recommendation of the members of the SIMU-SCHOOL con-
sulting panel, in order to aive potential contractors
greater freedom in formulating their own work plans
and cost proposals. The panel further advised against
expressing the work estimate in dollars, pointinag Out
that different overhead rates make it difficult to
produce budget estimates without thinking in terms
of specific contractors. There is alsa the very prac-
tical cuestion of the impact of available funds on
the scheduling ot work and on the size of ihe effort
in a given fiscal year.
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OTHER DIRECT COSTS FOR DEVELOPING SIMU-SCHOOL

Subject to the proviso that the size or nature of the
project may change, the followina costs (in addition
to labor and overhead) have been estimated:

Travel: $28,000. Primarily for data gathering and

the investigatina of existing com-
puter proarams. Assume one and cne-half persons in
full-time travel status, pius per-diem and fares.

Materials: $50,000. For film slides, other visuals;

printing costs for role materials,
manuals, and other texts: forms used in the SIMU-SCHOOL
exercises; the SIMU-SCHOOL stage setting; audio-visual
equioment.

Computer Support: $24,000. Computer services for nine
months for one location.

Consulting Panel: $20,000. Stipends, travel, and per-
diem for ten persons, four

meetinas.

(n-Premises Consul tants: $45,000. Equivalent of one

full-time person,
plus limited per-diem (some consultants will be local)
and travel.

S9 -



ANNUAL COSTS OF OPERATING A SIMU-SCHOOL
UNIT IN THE FIELD

Staff: Three persons: a director, an assistant li-
rector, and a staff member, the latter :arvy-

ing secretarial/clerical duties, but alsc able to

assist in the SIMU-SCHOOL exercises. Plus overhead.

Computer Support: $30,000 yearly.

Other Costs: $20,000 yearly. Covers the cost of forms
and other exercise materials, annual cost
of a van, costs of packing and moving.

Travel: $5,500. rares and per-diem for six trips to
tha SIMU-SCHOOL Center.

60



SIMU-SCHOOL

-+ a tool and process for
educaticnal planning

July 1971

This prospectus‘has been written in response to many
requests for information. SIMU-SCHOOL does not yet
exist. Funds are being sought for its development.

This is an interim report -- not the final product. .
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SIMU-SCHOOL

RATJONALE This is a time of crisis in American education: A crisis in
quality, & crisis in cost, & crisis in change. Chssms of
bitterness are opening. On one side stand those who operats
the schools; on the other, those who use the schools and pay
for them.

What is needed? A way or process to establish sympathetic
dialogue between school people and the public, for one thing.
A tool to help them devise better forms of education, for
another .

CONCEPT An ‘nstrusent o 1ddress those needs 's described here, [t is
callsd SIMU-SCH00L. 1t is & simulation of the school-planning
process, designed to bring persons from all walks of life into
that process and to introcduce them to techniques and informa-
tion that will help them create new forms of education for
their community.

SOURCE OF THE CONCEPT SIMU-SCHOOL was conveivec by members of the Committee on Archi-
tecture for Education of the American Institute of Architects,
in co-uoeration with various educators and educational organiza-
tions. The project is one in a series of public-interest activities
of the Committee. A task force of the Committee has provided leader-
shig in development of SIMU-SCHOOL and raising funds for preliminary
design. Grante to cover part of the costs of preparing this pros-
pectus were awsrded by the U.S5. Office of Education and the Educational
fFacilities Laboratory, Inc.

The American Institute of Architects task force worked in close co-
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STRUCTURE OF THE PROSPECTUS

ordination with a consuiting panel of 10 persons prominent in
education and architecture. These consuitants are some of the

most capable educational planners in America. All those involved
have given time, effort, and money far beyond the value of the
formal g;ants that have so far been awarded. The task force en-
gaged the services of Technomics, Inc. to receive the data developed
and prepare the material for this prospectus.

The next section of this prospectus discusses the problems,
needs, and opportunities to which SIMU-SCHOOL is addressed.
Section Three provides an overview of SIMU-SCHOOL, its partici-
pants, and its goals. Plans for developing and managing SIMU-
SCHOOL are sketched in Section Four. The overview in Section
Three only summarizes the operations and technologies of SIMU-
SCHOOL. Additional information on these topics appears in
Appendices.
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PROBLEMS: A BRIEF REVIEW

PROBLEMS OF MISSION

PROBLEMS OF QUALITY

PROBLEMS OF COST

75
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Past goals and priorities set for our sciiools have not enabled

us to cope with the emerging critical problems of our time: war,
poverty, destruction of the environment, the threat of world-wide
famine, violent divisions of society, crime, drugs, the illnesses
of stress, and new forms of involvement in decision making.

Nor are we schooled to cope with rapid change. Yet change is the
central fact of our time. Our children must be readied for life
in the 21st Century -- a world that we cannot foresee. Our own
condition testifies that traditional forms of education will fail
our children.

Too often we find bored, apathetic children, thair natural curiosity
and enthusiasm stifled, their unique skills untapped. This condition
is underscored by the occasional room, often of scant means, where
children are alert, eager to learn.

Some children emerge from our schools barely able to read, write, or
solve the simplest problems in arithmetic.

Many schools inadequately serve children of special needs -- those who
speak different languages, whose homes offer few learning experiences,
who are deficient in hearing or sight, or who suffer from malnutrition
or the emotional ravages of poverty.

In ten years, the costs of education in the United States have
nearly doubled -- from $31.7 billion in 1960-67 to $60.3 billion
(projected) in 1970-71.

The public attitude is c¢lear. The fate of bond issues and other
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PROBLEMS IN PLANNING

funding referenda in the last four years demonstrates that the
purse is closing. Taxes have become a major political issue.
In many communities, public concern over school costs has led
to budget cuts, without regard to the impact on quality.

The curtaiiment of funds results in the further decay of old
facilities and the postponing of new ones, however badly needed;
and in the closing of programs addressed to children of special
needs.

In every community, one can find educators and laymen alike who
perceive these problems and are deeply concerned. Nor are we
ignorant of ways to do better. The tested options grow in number
daily: for instance, the use of free-flowing space in buildings,
new construction-management techniques to control building costs,
the exercise of air rights tu enable schools to share expensive
land with other users, the use of teaching aides and mini-teachers
{children teaching children), work-study programs, the use of whole
communitites as teaching/learning resources. And so on.

But only here and there do we find such options being exercised.

What forces militate against them elsewhere? Certain forces can
be identified:

»» Traditional forms of government and school administration
cannot produce timely diagnoses of prcbiems or timely
responses. The pace of change in society swamps the
official structure and its prccedures. Those charged
with planning lack staff, time, and facilities for
their mission.

> The public has not clearly defined new goals and pn‘oh‘ties
for its schools. Public understanding of what education is,

7&



FOR BETTER PLANNING:
THREE NEEDS

COMMUNITY PARTICIPATION

how it works, what can be expected of it, and how
it should be administered is rooted in the public's
own school experience. Tradition enjoys a decisive
hold.

» There is no mechanism apart from the overworked bureau-
cracy for weighing issues and resolving conflict.
When one segment of a community voices dissatisfac-
tion with schools, others defend the status quo or
demand different changes.

»  Thus our responses to educational problems are reactive.

Intrenched interests and pressure groups force ad hoc
solutions to single problems. This creates new pro-
blems that demand response. There are neither oppor-
tunities nor resources for thoughtful planning.

The problems of mission, quality, and cost cannot be solved until
we first address the planning problems. From the brief analysis
of the latter just offered, three primary needs can be inferred:

Widespread community participation in the educational-planning
process is a paramount need. Community participation will --

» Facilitate the redefining of public aoals fcr education.

» Speed the analysis of problems and the weighing of alier-
natives.

» (Open channels of communication, so that common understand-
ing of problems and solutions can be developed.

» Increase community understanding and support.
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SKILLS

TOOLS

» Open alternative means for weighina jssues and resolving
conflict.

Before one can participate effectively in educational planning, he
must possess certain skills. He must be able to --

» Find his way about in the educational establishment.

» Define problems and establish priorities.

» Put aside long-held ideas and attitudes and become inventive.
(This is an essential skiil if he is to recoanize his

options.)

» Devise tests to compare options and their costs.

\

Gather, handle, and evaluate forbidding amounts of information.

» Find out what tools are available to helv him plan (the in-
ventory grows daily) and learn to use those tools.

» Work with other people of divergent experience, different
vocabularies, and conflictina views.

Among the tools that the planner will need are these:

» Teaching/learning tools that will help him acquire and sharpoen
the skills just named.

» Information - information about the planner's community, about
new forms of education, and about planning technoloay. (a
means for pulling together these now-scattered bodies of
information is a major need.)

» Data-processing tools that will help him gather, store, retrieve,
and use the quantities of information that he must work with.

7%



THE OPPORTUNITY

» Tools to assist in the display and communication of ideas
and information.

» Tools that will help him build still other tools, as his
knowledge of the planning-process grows.

» A plan for planning, to guide him in his difficult and
complex task.

In the technoiogy of system simuiation, using a computer, we have a
medium that addresses the needs just enumerated. It affords a way

+o bring the layman into the planning process, introducing him to

the skills that he must possess if he is to work effectively with

the professional school planner. For the latter, simulation tech-
nology offers a way to improve skills, to expand his krowledge of
options, and, through the use of computerized techniques that facili-
tate the analysis of his own activities, to develop new planning tools
that could not otherwise be envisioned.

This concept is not advanced as a panacea. The problems that bear on
American education can be solved only by people who are dedicated and
willing to work. But the opportunity is here to provide them with a '
starting place and a source of continuing help in devising planning
techniques that are adequate for the task. That is the promise of
simulation technology, as embodied in the instrument that we call
SIMU-SCHOOL.
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-SCHOOL:
VERVIEW

THE ELEMERTS

THE ACTION

THE COMPUTER

11

In technical terms, SIMU-SCHOOL is a simulation of the educational-
planning process. Plans call for a home unit at a National Center,
jts site not yet named. Portable field units will be modeled on
the home unit. If you have a room that will provide comfortable

working space for, say, 30 people, you can bring SIMU-SCHOOL to ycur
communi ty.

SIMU-SCHOOL employs slides, narration, maps, graphs, discussion, role-
playing, and a wontinuing dialogue with a computer. Part1c1pat1on is
the key. One does not look at SIMU-SCHOOL or listen to it. He joins
i*. For u.ree or four days he becomes an educational planner.

Those who part1c1pate in SIMU-SCHOOL learn something about the social
issues that bear on education in our time. They translate social issues
into objectives for an educatiorial system. They are helped to define the
educational resources in a community and to understand the constraints
within which the educational system must operate. They learn how other -
communities are attacking educational problems. Finally, they experi-
ment with ways to sort and sift and assemble all this information in a
search for new forms of education suited to their community.

In its own work1ngs, SIMU-SCHCOL emp]oys new and effective education
techniques. It is informative. It is exciting and deeply involving.

SIMU-SCHOOL uses the computer in two interactive modes: a simulation
mode and a service mode.

In the first, the computer simulates events that the role-players might-

encounter, were they to make certain decisions as real-life planners.
Suppose, for example, they decide to cut costs by curtailing their
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THE CONTEXT

THE PARTICIPANTS

13

building-renovation program. The computer notes this decision,
and in due course reports that they now must cuntend with ex-
cessive mainenance costs, angry pupils and teachers in old
structures, and the threatened condemnation of certain buildings.

In the service mode, the computer works directly for the planners.
They can use it, for example, to look ahead several years at the
effect on costs of different student/teacher ratios. In this mode,
the computer and its programs can be used apart from the SIMU-SCHOOL
setting as a tool for the professional planner. In both modes, the
object always is to extend the user, to guide him into different
patterns of thought and action, to help him see more clearly the
options that lie before him.

In its basic form, SIMU-SCHOOL will put its participants to work as
apprentice planners for Everywhere, U.S.A., a fictional mid-western
city, population 100,000. (Perhaps a much smaller community will
prove more suited to general use.) A body of statistical information
describing this city -- its land-use patterns, its income levels, its
school populations, and so on -- will be provided for the participants.

Users who wish to substitute information represerting their own com-
munity and their own educational problems, will be able to do so,
possibly to a limited degree in the beainning, but with increasing
freedom as SIMU-SCHOOL itself matures and enlarges its potential.

SIMU-SCHOOL is envisioned as a vehicle for bringing persons from all
walks of life into educational planning in the community. Many of
these people will be without experience in such work. At the same
time, SIMU-SCHOOL is a sophisticated data-processing instrument, able

99-.
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ED USER

’ERIENCE

to offer the trained educational planner services that he has
never enjoyed before. This range suggests that different kinds
of users will employ SIMU-SCHOOL in different ways.

For the newcomer to educational planning, SIMU-SCHOOL's greatest
service may well be the overview that it affords of the whole
planning process -- from the defining of problems to the sketching
of plans for implementing solutions.

» For this user, SIMU-SCHOOL is primarily a teaching/learning
experience. Using a variety of media and instructional
technologies it introduces him to the basic skills, tools,
and processes employed by the educational planner.

» SIMU-SCHOOL #nables this user tc see the planning process
whole by compressing the events of months -- even years --
into three or four days. When SIMU-SCHOOL is used in this

fashion, only one or two problems can be pursued, and not
in depth.

» Users in this category include parents, public officials, students,
teachers, administrators not ordinarily involved in broad plan-
ning, and persons who are entering training as planneis.

Persons of greater experience, such as schcoi board members and community
people practiced in school affairs, will be able to employ SIMU-SCHOOL
as a problem-solving wsrkshop.

-

= SIMU-SCHOOL gives them an instrument for increased community
contact and improved communication.

» They can use SIMU-SCHOOL tc expand their knowledge of educational

alternatives and of planning techniques useful in attackinag
given kinds of problems.

e
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» They can use the SIMU-SCHOOL computer in the service mode,
with local data, to explore alternative courses of action
and predict the consequences of different decisions.

THE PROFESSIONAL PLANNER A1l of the foregoing uses will be available to the professional
planner. In addition, he will find that SIMU-SCHOOL contains
certain features especially suited to his needs.

» The computer language envisioned for SIMU-SCHOOL (see Appendix
III) will permit him to expand existing programs or build
new ones shaped to his resrurces and his problems.

» Local modifications that seem generally useful will be incor-
porated in the basic SIMU-SCHOOL package. This is an im-
portant aspect of the developmental plan envisioned for
SIMU-SCHOOL.

» Special recording programs, plus reviews of work required by
SIMU-SCHOOL's operating rules, will permit analyses of
the planner's activities and speed the evolution of more
effective techniques.

» Information about planning technologies and educational al-
ternatives will be pulled together from many scattered
sources and made available to the professional planner
through SIMU-SCHOOL.

THE TEAM Important as thesa separate uses are, they are subordinate to SIMU-
SCHOOL's primary value as an instrument for bringing together people
of widely divergent interests and experience.

»  SIMU-SCHOOL will engage the concerned layman and help bring
him to a level of knowledae and experience that permits
him to work effectively with the professional planner.

gS
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GOALS

» It will open channels of understanding and communication that
do not now exist.

» It will introduce techniques and offer tools that enable each
member of the planning team -- private citizen or profes-
sional -- to make full use of the unique talents and in-
sights that he brings to the planning process.

The design envisioned in these pages (elaborated in the Appendices)
consists of a conceptual framework into which a variety of teaching/
learning techniques -- simulation techniques, audio-visuai techniques,
discovery techniques, and so on -- can be insertad. Many of the
components are familiar. What is new in SIMU-SCHOCL i: the variety
of techniques that it will offer and their modularity -- the latter
affording opportunities to bend SIMU-SCHOO'. to. the needs of individual
participants or different communities.

This open nature of the design permits confidence that SIMU-SCHOOL can
be made to achieve the goals that are set for it. Many goals have

been stated or implied in the préceding pages. Various persons partici-
pating in the project have expressed other outcomes that they believe
SIMU-SCHOOL must realize if it is to make an important contribution to
American education. They insist that SIMU-SCHCOL -- '

» Free the participant, not restrict him.
Show the ramifications of combined decisions.

Increase problem-solving skill.

yvyy

Transform its participants into effective and motivated contri-
butors to educational planning in their community.

4
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» Provide a way to reach out, to expand one's experience, to d1'§-
cover all the options avuilable.

» Effectively compress planning time.

» Educate participants in the'planning process.

» Help train future planners. |

» Better communicate available information about education and
educational planning.

» Permit new knowledge and new technigues to be easily incorporated

» Help people understand their role in the educational-planning

process.

TESTING SYSTEM FLEXIBILITY Of these objectives, the first, that SIMU-SCHOOL must be a freeing
device, not a restricting one, was most often voiced by those who
have contributed to the conceptualizing of SIMU-SCHOOL. The pivotal
test here is that SIMU-SCHOOL itself grow and change in ways suggested
by its users.

» It must permit different groups of participants to move in wholly
different directions, using the tools and techniques of SIMU-
SCHOOL in wholly different ways.

» It must permit users to follow paths that the designers had not
foreseen. ‘

» It must provide means for observers to weigh different patterns
and actions that emerge, identify those that seem especially
productive, and incorporate them in the SIMU-SCHOOL design
for the benefit of the next users.
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MEASURING PARTICIPANTS' GROWTH

o9

AFTER SIMU-SCHOOL
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The growth of planning capabilities is an orderly process, with
a logic or rationale of its own. As planning groups develop,
their progress is marked by milestones -- basic qualitative changes

in how they do their planning and the kind of decisions they make.

» These milestones are established in system tests at the home
unit, using problem situations that are subsequently run
in local communities. Field experience in turn serves to
expand and refine the milestones.

» As participants' decisions are fed to the computer, they are
evaluated in terms of the milestones. A trained unit di-
rector helps form the computer's responses in ways that
elicit the participants' further growth.

» Thus each SIMU-SCHOOL exercise is tailored to the individual
participants and their potentialities for growth. As
SIMU-SCHOOL operates, everyone -- participants, observers,

sponsors -- can see, assess, and critique the participants'
development. '

Those who have participated in SIMU-SCHOOL should --

. Give evidence, by attending planning meetings, of interest in

educational planning.

» Ask appropriate questions about the educational system, its costs,
its needs, and its performance.

» Argue for and defend the need for careful, thorough planning and
for following a plan.

» Give evidehce of knowing the steps in the planning process and
the techniques available for accomplishing each step.
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Employ techniques and tools introduced by SIMU-SCHOOL.

Discuss education in terms of options and alternative courses
of action.

Describe clearly defined goals for education in the community.

Not argue for or support changes or additions to the educational

system that are advanced without due regard for adverse ef-
fects.

Caution against unplanned changes that could have adverse ef-
fects on cperations and costs.

v/
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DEVELGPMENT PLAN

THE OPERATIONAL TASK GROUP

COMPUTER-DEVELOPMENT TASK GROUP

THE NATIONAL SIMU-SCHOOL CENTER

MOBILE FIELD UNITS
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The diagram on the 6pposite page shows two main lines of activity
that come together late in the second year of the project.

The upper line, leading to Model I, is planned to produce an oper-
ating version at the end of the first year. From the beginning,
SIMU-SCHOOL will be focused on real 1ife and real problems. Model

I will be developed within the Chicago, I1linois, school system. It
will represent an area or community within that system. The computer
capabilities will not be fully realized in Model I.

The sophisticated computer system proposed for the Tater models will
require a longer development effort (the third 1line on the diagram).

As of this writing, a site for the work has not been selected. Fund-
ing arrangements ?pending) will place the work under the administra- . .
tive jurisdiction of the Santa Clara County (Catifornia) public schools:

Co-ordinating the work of the Task Groups is the National SIMU-SECHUCL
Center. Here again, the site has not been selected, as of this writing.
Authority for formulating the overall system design will vest with the
Center, working in co-operation with the Task Groups. Products of the
two Groups come together late in the second year %o form Model II of
SIMU-SCHOOL. At that point, the Center assumcs responsibility for
operating SIMU-SCHOOL and continuing its development. If funding ar-
rangements permit, the work of the Task Groups may continue, in support
of SIMU-SCHOOL's evolution.

Mobile field units will be modeled on the unit at the National Center

and will appear in the third year. The question mark suggests the
possibility that mobile units based on Model I will appear earlier.
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The organizational plan for SIMU-SCHOOL can be expected to evolve
as shown on the opposite page.

» Note that an advisory council is planned, to insure that
SIMU-SCHOOL remains committed to the widest possible
service to American education. It must not become
parochial in application or of use only to specialists.

» The second chart reflects the very real possibility that
some communities will wish to own a SIMU-SCHOOL unit.
It can be expected that such a unit will continue to
employ computer programs and other materials that are
developed at the National Center. Otherwise, the owners
would deny themselves SIMU-SCHOOL's main strength -- the
accumulation of information, experience, and wisdom from
many sources.

SIMU-SCHOOL

. a tool and process for educational planning

78
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PROBLEMS

Translate major goals into
objectives for schools (de-
termine what education is,
how it works, how to use
it; set priorities).

Define major goals -- the
social issues or problems
that the educational sys-
tem should address.

~- against the goals.

THE PLANNING PROCESS IN SIMU-SCHOOL

O

ERIC

Aruitoxt provided by Eic:

Identify educational resour-
ces in the community (think
up new resources); define
the constraints under which
the system must operate.

Measure fhe present system

This

pinpoints problems that the
planner must attack.

grams.

Analyze and synthesize the
gathered information to ar-
rive at new educational pro-

Gather information about
feasible solutions to edu-
cational problems that face
the community. :

Work out steps and proce-
dures by which new programs
can be put into practice.

Test new programs and re-
vise them as necessary.

SOLUTIONS
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APPENDIX I: THE PLANNING PROCESS

The par*.cipant in SIMU-SCHOOL will find that the
planning process is explained to him as a series
of steps or actions. (See the page opposite.) We
use the word "steps"” with caution. Surely, no
planner in life roves in an orderly 1-2-3 pro-
gression from one activity to another. The more
cormplex the system, the less likely is the chance
of simple action. At the same time, as system
complexity increases, so does the planner's need
for landmarks. He must recognize that at times

he will be steered far off his path by misinfor-
mation, by wrong opinions, by things that simply
cannot be known, and by change -- what is accepted
as true today proves false tomorrow. His actions
loop back upon themselves. He must try and try
again. He can know where he stands, what he is
doing, and what remains to be done, only if he

has in mind a map -- a plan for planning.

The process embodied in SIMU-SCHOOL attempts both

to proviae landmarks (hence the "steps") and reflect
the complexity of real-life planning. The partici-
pant will move through SIMU-SCHOOL's activities in
the order shown.. But there are Toops and overlaps
in that order, as in life. At each step, he will
find that new information and new ideas force him

to reassess work done earlier.

THE STARTING POINT

Where, in the real world, does it begin, this process
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of educational planning? Not in the school archi-
tect's office, for the architect cannot start work
until he has before him a program -- a statement
about the patterns of life and activity that the
building will house. The program can arise from
any of several sources. If the community wishes,
the program can grow from tradition and old prac-
tice, ignoring calls for change. Or it can arise:
from militant pressures, liberal or conservative,
too often advocating a single solution to a single
problem, to the distress of the system as a whole.
Or it can arise from an understanding in depth of
many preblems that confront the community -- an.
understanding that has been thoughtfully translated
into objectives for the community's schools, taken
in total.  SIMU-SCHOOL attempts the last.

COMPRESSION

The educational planner in life deals with enormous
amounts of information, gathered and processed over
long peridds of time. Since the object of SIMU-
SCHOOL is to introduce the participant to the pro-
cess in whole, to give him an overview of it, SIMU-
SCHOOL must be compressed and simplified. Perhaps
the action will focus on a single issue or problem.
Or on only part of the educational system. Or on a
highly restricted level of detail at which the simu-
lated planning is done. The choice among these
should vary to accommodate the interests and needs
of different groups of participants.

[0S
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EMPHASIS

While we speak of the whole planning process, we want
to be clear that SIMU-SCHOOL dwells on the earlier
steps that lead to the definition of educational pro-
grams and places a smaller emphasis on such later
activitias as the planning and construction of build-
ings. The needs of the community and of society as

a whole can be met only by effective planning at the
program level. That is why the emphasis in SIMU-
SCHOOL is where it is. The program that emerges from
the earlier steps may call for a new building and start
the planners to work on it. Or it may go the opposite
and turn out to be a work/study program that reduces
building needs and creates new problems in transpor-
tation and administration. We might note that because
of the sponsorship of the American Institute of Archi-
tects, many persons assume that SIMU-SCHOOL is directed
to the planning of buildings. That is too narrow a
view.

A GENERALIZED PROCESS

The school planners who participated in formulating
these first, tentative notions of SIMU-SCHOOL quite
often describe the planning process in diffarent words
or slice the process itself in different ways. VYet it
is clear that all have in mind a similar set of actions,
performed in similar sequences, for similer reasons.
Perhaps SIMU-SCHOOL, over time, will contribute to the
evolution of a more consistent vocabulary for educa-
tional planning. Or perhaps it will help us see the
common process that is represented by the different
words. Either would be a gain.

We also want to point out -- and underscore -- that the
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process named here is only one application of the gen-
eralized process known variously as scientific method,
problem-solving method, inductive method, or discovery
method. It is also the method of system analysis and
design. Here again many definitions exist; one that
comes first to mind says that scientific method con-
sists in these uperations:

State the problem.

Gather data.

Analyze the data.

Synthesize the data.

Form an hypothesis.

Test the hypothesis.

Generalize or implement the conclusion.
In any application of scientific method, the sequence

. of operations will change. Data-gathering, for in-

stance, goes on throughout the process. Thus, the
reader will find no one-to-one match between these
operations and those of SIMU-SCHOOL's education-plan-
ning process, for the latter, as we said, has re-
jterations and loops within loops built into it. But
a little examination will reveal that the operations
of scientific method are reflected in various ways in
the processes of SIMU-SCHOOL.

We dwell on this point, for, as we said earlier in
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this prospectus, SIMU-SCHOOL is meant to be a freeing
process -- a liberating process. That is precisely
the aim of scientific method: To strip away precon-
ceptions, to bring new evidence to bear, to arrive at
new conclusions. The process relates to, or is part
of, or is congruent with, the process of learning to
learn. The participant in SIMU-SCHOOL will not only
work at planning for education, he will also find
himself involved with a teaching-learning tool that
just may be what education is all about.

106
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APPENDIX II: THE SIMULATION PROGRAM

RECRUITING

Properly speaking, SIMU-SCHOOL should begin its
workings with the earliest contact between the
SIMU-SCHOOL ‘director and the community that SIMU-
SCHOOL is to visit. The director should conduct
himself from his first conversation in a communi ty
with the view that SIMU-SCHOOL has already begun
to function in that community. As questions arise,
he should explain its aims, its sponsorship, its
requirements of participants' time, its history,
and anything else about it that may be asked. He
should withhold nothing, adapting the length and
depth of his answers to the experience and in-
terest of his questioners. His principal aim dur-
ing his initial contacts is to involve community
members intensively in sponsoring the forthcoming
SIMU-SCHOOL exercise. Future participants should
be enlisted, not just as passive players in a pre-
formatted game, not even just as collaborators who
will be exploring future potentialities together
for their community, but also, at the same time,
as co-workers in making SIMU-SCHOOL function and
succeed in their community.

RECRUITING MATERIALS
To these ends, the recruiting materials for SIMU-

SCHOOL should set forth clearly the central concern
of the SIMU-SCHOOL educators -- to involve community
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The recruiting materials should explain to concerned
citizens. that they are to be given opportunities to
practice with influencing, making, implementing, and
following up educational plans and policies. That,
first, they are to participate with others in learning
how a school system can be changed, what alternative
futures are open to it, and how educational planning
can help or damage the schools. That, second, they
are to learn by direct experience and role playing how
educational poiicy is implemented: How decision-makers

in a community negotiate, persuade one another, and make

compromises. How a community actually goes about using
its resources of equipment, facilities, finances, local
ordinances, information flow, manpower, and communica-

tions to make its sciicol system cope with changing con-
ditions in the community.

These recruiting materials are to be distributed even

before a community decides to go ahead with SIMU-SCHOOL .

INTRODUCTORY FILM*
when the SIMU-SCHOOL participants first come together

*The Introductory Film can also be used for
recruiting prospective participants.
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for their community exercise, they are to be intro-
duced by the SIMU-SCHOOL director to the problems,
cha]lenges and potential rewards of educational plan-
ning.

A film or slide sequence could visually present typi-
cal problems, such as overcrowded school rooms, func-
tional illiterates applying for jobs, unwanted preg-
narcies in high schools, undernourished children try-
ing to learn about Mary Manager and Percy Banker be-
ing polite to one another, failed bond issues, new-
comers in the currently rising prefabricated sub-
division, and suburban plenty laced with overstimu-
lated, bored children. A case history of educational
plans that failed could perhaps be shown by means of
images of initial nhopes, poorly digested and poorly
co-ordinated planning and policy making. Images might
follow of a superb facility that lacks maintenance or
good access roads and is set down in an asphalt jungle,
of young people shunning the educational environment
and drifting back to the street corners, drive-ins,
and motor scooters. People could be shown worse off
after policies have been implemented than they were
before the planning began. Contrasted would be a plan
that succeeded, a community in which education works.

Participants could next see with quick images that pl2a-
ning is not so remote that ordinary citizens cannot in-
volve themselves. Planning goes on everywhere all the
time: By their poverty, poor people are shaped into
sharp budgeters of their few resources, in order to sur-
vive and to get a little pleasure out of their blighted
lives. Local business and industry hires labor, opens
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facilities, advertises, orders stocks in anticipation
of sales or manufacturing. Chambers of commerce try
to bring in new local income or to prevent the erosion
of current tax structures. These are all examples of
everyday planning. :

Then, with a continuing economy of images, the partici-
pants would see that educational planning, while similar
to the foregoing kinds of planning, is far more complex
and ramified. Diverse interests, different kinds of
students, the complex demands of modern scciety, *the
variety of alternatives open, all are greater: Professions,
business, services in a community are of many different
kinds. City, county, state, and national otficials are
involved in the day-to-day conduct of its schools. Edu-
cators have to be responsive to risin intellectual de-
mands, the impact of national and worldwide changing ex-
pectations, the unpredictable nature of the future and

the need to prepare students to cope with contingencies
whose very nature is currently still unknown. Participants
would see (they need only a very few displays to eveke
what they already deeply know) how today we get things
done in shorter time on larger scale, how our burgeoning,
dynamic society continually strives to prevent itself from
obsoleting itself, how the educational planning cycle has
become compressed in time and ramified in its influence

on all elements in the community. :

The introductory film or slide sequence should not end
with blank frustration. In brief succession, images of
citizens and school boards intervening effectively in
their community's educational planning and real-life
examples of efforts that succeeded should be shown.

ng
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The message of the introductory sequence should be
that the choice of an educational future lies in the
hands of the community at large. In a deep sense, the
community gets back in the future what it is prepared
to give today to that future. SIMU-SCHOOL, it should
be emphasized, can help a community to find out what
it really wants and is ready to pay for, in community
education, and can help it achieve its constructive
goals.

After a period of questions and answers, during which
the director would actively encourage participants to
talk about what they have seen and what they feel they
can and cannot do about educational policies, they
would be plunged into a problem situation.

THE PROBLEM SITUATION

Each SIMU-SCHOOL exercise should embody a single prob-
lem situation that can arise in almost any American com-
-munity, one that actively engages coneerned citizens.

The participants, for éxamp]e, can be asked to think
of themselves as concerned citizens of Everywhere,

U.S.A. Their city (for vxample) has 101,234 inhabitants.

School children, includini children from the county,
number 36,703. There are 982 school teachers and ad-
ministrators, 22 elementary schools, and so on. The
participants have been convened because they represent
the leadership of Everywhere. Their problem is that
yesterday the voters of their city, in a referendum,
rejected an increase in property tax levies to meet the
day-to-day operating costs of the school system (78%
voted no). Moreover, the referendum cannot come up
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again for a vote until the next local election; and
already drastic cuts have been made in construction,
maintenance and school programs, jncluding arts, music,
vocational training, remedial reading and arithmetic,- !
counseling, even sports. Now the community is.faced
with laying off teachers or administrators. (Actual
teachers and administrators-among the participants may
be asked by the SIMU-SCHOOL representative to play the
roles of the laid-off educators.) :

Another example of a problem situation might be a sud-

den calamity, such as the total loss by fire of PS 17
within the previous few hours. _ Towmorrow morning chil-
dren will be ready to go to school. How will they get
there, where will they go, who will feed them, into

which class rooms will they be squeezed, what will hap-
pen thereafter, what longer range measures will have to

be taken, how will the city government mesh in with these
plans, how will the community pay for the costs? The :
situation may be exacerbated by racial, cultural, eco-
nomic, 1inguistic, medical (drug, VD), legal, or other
constraints.

The participants ar< intfoduced to the problem of their

- exercise and to the cummunity resources that they have

available to them for coping with it by means of film
strips or slides, charts, maps, and verbal briefings.

As alwayss throughout the exercise, time is available
for discussion, questions, and answers about the prob-
1em situation. As the participants express their views,
they declare themselves. tc one another, ‘take positions,
form coalitions, agree and disagree with one another --
all part of coming to grasp the rational, attitudinal,
and emotional issues latent in the problem situation.
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PARTICIPANTS' ROLES

Next the SIMU-SCHOOL director would introduce the par-
ticipants to the roles that will have to be filled,

and he would ask for volunteers. Based on his previous
conversations in the community, he might or might not
recommend that roles be taken by people who occupy
them in real life -- the roles uay include city of-
ficials; school personnel, such as third-grade teachers,
principal of PS 42, physical education instructor; pro-
fessional people such as lawyer, architect, doctor,
local judge, librarian; local businessmen and contrac-
tors; clergy; housewives, with school children; actual
school children themselves; members of patriotic so-
cieties; members of the community school and zoning
boards. Each participart, by taking his role, repre-
sents community resources and community demands, and
each can give or withhold assent and try to recruit

the others to build a shared community future for the
common school system.

As each participant would take his role, he would turn
to the computer for instructions and receive back a
short statement of the resources that he commands and
the kinds of decisions that he will be called upon to
make. As he will participate in the exercise, he will
learn ever more deeply the significance of the re-
sources and constraints that bind him and all the other.
participants into their shared problem situation. Sub-
ject only to the good opinion of his colleagues and of
the SIMU-SCHOOL representative, he is free to express
his own opinions and convictions and to implement them
if he can convince the other participants with whom he
interacts. '
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ACTIONS TAKEN BY PARTICIPANTS

khen the problem begins the SIMU-SCHOOL director would
give the participants an agenda of decisions that they
would have to take during the next hour or more and the
options available to them: What will the PS 17 school
children be told to do -- stay home, all go to neighbor-
ing PS 23, go to various other schools according to who
is their teacher?

How will they get to where they have to go? What will
PS 17 staff do? What about co-ordination with the po-
lice and firemen? When will decisions be made for the
next few days and weeks? What about longer-range plans?

In carrying out the policy decisions, each participant in
his role has the capability of yielding or withholding

the resources within his power. The city treasurer au-
thorizes the transfer of funds to the school system, with-
in rules governing his behavior. The city attorney passes
on the liability and responsibility of the city for in-
juries to school children. The school board decides
whether PS 17 will be rebuilt or its site cleared to pro-

‘vide parking for customers of the local merchants.

At any time during an exercise, some of the participants
may have responsibilities to take action, because of the
parts they play. The principal of PS 17 may have to get

a decision somewhere in the school system to use volun-
teers to pick up his school's children and to transport
them to the other schools decided on by the superintendent.
The city attorney and the treasurer may have to overru’le
him because of city 1iabilities for possible accidents and
inability to pay insurance premiums to cover such costs.

7 -
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COMPUTER'S SIMULATION ROLES » Building 1
: ’ income.

After all the participants take their roles and re-

ceive their role descriptions, the exercise would be- . » land util”
gin ovar the computer.

: » Social, ed
Key data files characterizing the educational system
and the community would have been preset into the »  Populatior
program systém by the SIMU-SCHOOL educators at the

home office. Examp1 es of such data are:

>
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» Building funds, by availability, interest
income.

» Land utilization parameters.
» Social, economic, cultural. racial parameters.

» Population change projections.

Also in the computer would be rating rules. These
rules tell the computer what to %6' to %E above data,
when the participants take action.

The rules that implement innovative policy changes for
the school systes would be quite different from those
that maintain or terminate educational services and
facilities. Therefore, {f the participants initiate new
undertakings and then pull back, the school system could
not easily be restored to its previous condition and way:
of functioning. The computer would simply implement the
decisions and not resist, even should they act foolishly
but it would hcld them responsible 2s 3 group for the cor
sequences. In other words, the participants as a group,
by their planning and policy-making actions taken over t!
computer, could drastically affect the operations of the
school systea.

{gnrutigs Mith Participants

As the participants make their planning decisions, the d
cisions are entered into the computer. The participants
talk to the computer in natural En lish. The computer P
gram can interpret most things said in natural language
and asks for further instructions if it canno.. As in

life, the planners and educational decision-rakers expre:

g



themselves in high-level language. Many of the de-
cisions they make are ambiguous, and the consequences

of their decisions are unclear to the computer. The
computer does not reject any decision, however drastic
jts implications or unclear its intent. If instruc-
tions to it are unambiguous, the computer says back

to participants what actions it is about to take. Some-
times it exnlicates alternatives that are ops to par-
ticipant. for further decisions. In many cases these
responses °f the computer, although in natural English,
are pi"1seu iiferently from the way the participants
talked whe: ey first intervened with it. As a result,
conve ~saticns spring up between the participants and the
computer, during which the computer tries to wrest clear
instructions from the decision-makers. These conversa-
tions are an important part of the learning experiences
of th~ participants.

Anothier important element in the process of educating

the participants in educational planning consists in the
following requirements (monitored by the computer) for
authorizations of decisions taken. One participant alone
can take at most only a very few significant actions;
most actions require the concurrence of other partici-
pants. The computer does not help a participant to get
his concurrences; this he must do face-to-face with

other participants or by written messages. By this

means a web of inter-involvements is woven. The inter-
involvements chance constartly «c the exercise proceeds
and are dependent on tre decisions taken by the individual
participants. But oniy legitiiate, authorized decisions
are ‘implemented by tne computer. For example, if the
city controller has (o approve ¢isoursements of more than
$200.00, no participuni <an make the computer spend such

"7
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sums without his concurrence.

As back-and-forth talk proceeds with the computer and
among the participants, the computer delivers tc the
SIMU-SCHOOL representative current lists of all ambiguous
matters that have to be resolved before the exercise can
proceed. At his discretion he intervenes with the people
who have made unclear decisions to clarify them or indi-
cate their consequences. If, in his judgment, the elapse
of time makes it worthwhile to cut short the current round
of decision-making and co-ordination, he calls together
the unclear or unreconciled parties and secures clarifica-
tion.

Interpretation and Implementation of Decisions

When, in the judgment of the SIMU-SCHOOL director, ambi-
guity has been clarified enough for the computer to make
reasonable interpretations and implement decisions, he
declares the cutrent epoch of the exercise over. If
necessary, he interprets unclear decisions for the par-
ticipants. The computer in turn is programmed to imple-
ment decisions that are not very coherent with one anoth-
er; in other words, good sense and integration of decCi-
sions are up to the participants, and the computer will
not solve their planning problems for thein.

The computer then works out the consequences of the deci-
sions, prepares reports on the results of actions taken,
and revises all the data describing the current state of
the educational system. Time is moved forward by hours,
days , weeks, or longer, and the exercise proceeds: A deci-
sion agenda is prepared; options are offered; the partici-
pants face the consequences of their planning decisions.

ng
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COMPUTER'S SERVICE ROLES

The Computer Used For Contingency Planning

Before a participant reaches the stage of making a
decision, the computer would be available to answer
questions of the form, what will heppen if we do
such and such? Suppose that we try to accommodate
130 fourth, fifth, sixth graders from PS 17 in PS
43, will there be seats for them? Where else is
room available? Or suppose that we plan to rebuild
PS 17 on a new site, what sites are available? What
are demographic data in the neighborhoods? Bus
routes? Traffic patterns?

In general, the computer is to be ccnstantly avail-
able to answer questions on a contingeiicy basis --
what resources are available? What specific steps

will be takenm if such and such a decision is imple-
mented? For all this conversation about contingenciec,
the computer is programmed to give answers even though
the questions are very loosely put; and it accompanies
its answers with the assumptions that it makes to an-
swer them. If, for example, it is asked what room is
available in a given school for more students, it might
answer with the assumption that the questioner means
classroom space. It might at the same.time indicate
that there are other kinds of space available or that
there are possibilities of changes in the allocations
of space that might make more room available. It
would also constantly be on call to answer questions
concerning whe in what roles has to concur before a
given planning decision is implemented. Al11 this
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information would be available in rapidly printed-

out form, so that one participant can bring his in-
formation to another for persuasion, negotiation of
differences, and assent. In every instance, the SIMU-
SCHOOL educational resource people who specCify how the
computer carries out its comtingency planning would de-
sign its responses primarily as a tool for teaching
planning -- for sharpening a participant's questions,
for letting him know of courses of action that he can
take to become more effective, for understanding how
different authorities and resources have to be pooled
to plan effectively.

The Computer Used to Explore and Evaluate Alternatives

For The Future

Among the first resource people to be recruited for SIMU-

SCHOOL during the first year, when Model I is still being:

built for the first time, one educator would become part
of the simulation team, whose function it would be to

know about educational planning programs in use elsewhere.

He would be or make himself an authority on the current
state of the art of using the computer for planning. If
possible, he will obtain either the programs themselves
or their formulation and keep current on their potential
usefulness to planners. These programs will be adapted
for use by laymen -- people who will use them by speaking
in ordinary language, using ambiguous concepts and high-
level generalizations. As this adaptation work proceeds,
planning programs will be incorporated into Model I, and

made available to the participants in the community exer-.

cises. This will be part of the evolutionary growth of

Model I computer programs. At the same time, .the programs

0 .

>0
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will be designed and written in more profassional form
for the Model II {community data) simulation. The
step-by-step evolution of planring capabilities is an
integral part of the planaina for ultimate use in Model
111 ?for professional educit’unal planners); in this
way, from the start of the ZIMU-SCHOOL project, work
will be urderway toward the Model II and Model III pro-
grans.

As far ac concerns the participants in the community
exercises, the existence of planning programs in layman-
usable form will serve to make possible the highest form
of educational planning, the form in which planners not
merely select “rom existing, known alternatives, but al-
s0 actively use cost/benefit analyses to create new al-
ternatives not previously envisaged. They will be able
to do this, because the planning programs will automat-
ically range over the data constantly being updated in
the computer as the exercise proceeds. Model II plan-
ners will be able to do this kind of advanced education-
al planning, taking advantage of the local data which
will exist in the Model II program system.

FINAL DEBRIEFING

Time should ordinarily be allowed in the exercise sched-
ule for the participants to review the decisions they
have taken and the consequences to which they lead. As
decided by the SIMU-SCHOOL director, debriefings should
be called in which all participants meet together and
review the decisions they have taken, the consequences

to which they have led, and the current condition of edu-
cational activities in the model community. Debriefings
called during the course of the exercise (one or more,
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as indicated by the participants' progress) would en-
able the participants to sense developments in the
educational system that they would like to alter and
to take corrective action. The debriefing at the
close of the exercise would help bring to awareness
Jessons learned during the exercise.
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APPENDIX ill: THE SIMULATION TECHNOLOGY

ADVANTAGES OF RELATIONAL DATA SYSTEMS

The key to producing the Simulation Program described
in the previous section is to use a special kind of
computer program system known as a Relational Data Sys-
tem. Relational data systems incorporate the capa-
bilities of data management systems and of information
storage and retrieval systems, but they have an addi-
tional capability of crucial importance for using com-
puters as tools for planning: Not only are they able
to retrieve specific facts explicitly stored in a data
base, but also they have the ability to deduce facts
that are implicit in the stored data. They respond

to queries that require the apniication of rules of
inference to information in the data base. In addi-
tion, some relational data systems can accept queries
and reply to questions in language that seems nearly
natural, something close to ordinary English. In
short, relational data systems do the following:

» Accept base data, instructions, and questions
in nearly natural language.

»  Build, manipulate, and transform a complex
data base.

» Draw connections among kinds of data in the
data bzse.

» DPerive inferences that are implicit in the
data that it contains.
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» Build their own higher-level capabilities by
bootstrap operations -~ without further pro-
gramming, provide a rich set of instructions
expressed in natural language, that increase
its capabilities as it is used. Do this in
great hierarchical depth.

» . Supply users with information, tables, graphs,
" etc., in nearly natural 1anguage. :

Compared to conventional data systems (file systems),

the emphasis in relational data systems moves from
efficiency to flexibility. Fragmentary information is
the rule rather than the exception. Many entities are
only partially described. A relational statement tends
to be a small, intuitively cohesive unit for describing
the entity, and many relational statements often have

to be specified before the intended entity is fully de~
scribed. In other words, when a user explores the data
base, the search process is more like the probing of a
planner than it is like entering a hatel or airplane
reservation or maintaining the status of inventory in a
warehous¢. The latter kind of search depends hezavily
for its speed on the physical contiguity of information -
about an entity in the data base, whereas relational }
data systems are more concerned to capture and represent!
all possible fragments that may become important, whethey;
or not they are defined in the program system at the out-
set. Hence, the network of relations about an entity anc
the interrelationships among different entities grow witti
out preplanning. Defining new relationships or attributes

e
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is a routine rather than traumatic event.

Relational data systems are capable of using rela-
tions among data and relations among relations, to
almost any level of complexity. These relations,
furthermore, have logical properties in their own
right, independent of the entities or instances that
they tie together. By virtue of these properties,
relational data systems can work with the higher-
level intentions of tneir users, even if expressed

in loose or vague language, and set up such inten-
tions as general axioms to guide their question-
answering and inference-deducing operations. In
effect, each request that a user makes of the sys-
tem becomes a self-contained problem. The user pre-
scribes what he wanis, the data system takes his pre-
scriptions as a set of primitive postulates, and
fashions its operations as a logical sub-system cap-
able of carrying out the user's intents. The data
system keeps reading meaning into the user's demands ;
it keeps en deducing theorems concerning what it has
to do, and then it conducts itself in that image.

Furthermore, a relational data system can test a given
input to determine whether or not it confirms or denies
existing data. Such inference-capabilities can be in-
voked in responding to queries, so that information
pertinent to the query can be derived by the data sys-
tem.

what these capabilities mean is that relational data
systems can do for SIMU-SCHOOL what no conventional
data system is capable of doing: infer facts that have
not been explicitly entered into its data base.
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(The foregoing observations concerning relational data
systems are adapted from 2 survey, dated September, 1970,
commissioned by the Rome Air Development Center, air
Force System Command, Griffiss Air Force Base, New York,
entitled Relational Data System Study (RADC TR 70 180)
performed by the Auerbach Corporation, hereafter called
the Auerbach Report.)

HOW SIMU~SCHOOL WILL USE A RELATIONAL DATA SYSTEM

The Simulation Program described in the previous section
of this proposal is formulated with the assumption that
the SIMU-SCHOOL educators will use the capabilities of

a relational data system in the following wi s:

» Once the relational data system is made oper-
ational (eighth month), and the simulation
program works (tenth month), the simulation
team will do almost all its work on design-
ing and implementing SIMU-SCHOOL in ordinary
English. In turn, the relational data system
will perform all the functions listed above:
accept natural-language input, build data base,
draw connections, derive implicit implications,
build higher-level capabilities by bootstrap
operations, execute loosely expressed intents
of users, output in near-natural or convention-
al mathematical langrage as appropriate.

» The relational data system wiil be able to answer
many questions phrased as '"What will happen i7
-- ?" Examples: If teachers are moved tc
another school? If a new facility is buiit for
the new Roslyn Park subdivision? Which city

_15.'6



38

departments and officials would have toc bte »
involved and give approvai?

» The simulation system will grow in evolu-
tionary manner as actual exercises succeed
one another in local communities. Each
exercise will result in queries formu-
lated, probes and plans expressed, new
concepts defired in the relational data
system. »

» A1l these probes, concepts, plans will come
to exist in the central computer at the
SIMU-SCHOOL home office. There the simu-
lation team will review ther as one of
its continuing activities, thereby build-
ing a planning culture into the relation- »
al data system. This build-up will be
very much like what happens in a pro-
fessional planning office after it has
"worked successfully as a team on a Suc-
cession of projects: By working together
a planning team -builds its own vocabu-
lary, key terms to express complex con-
cepts, and its working rules and in-
house conventions and agreements. With
a relutional data system, it becomes
possible for a simulation team to work
in the same way with the experience of
successive generations of users, all work-
ing on the same circle of problems, each
generation building on the culture de-
rived from its predecessors.

v
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capability of accepting subordinat=2 pro-
grams written in such languages as FORTRAN
IV, COBOL, and BASIC, as well as computer
assembly code. This capability makes the
data system almost indefinitely expansible,
by incorporating computer programs executed
elsewhere and adapted to the relational data

system.

# This feature enables the professional staff mem-

ber responsible for knowing about and obtaining
educational planning programs created by other .
agencies to adapt them one by one, as they come
into existence and prove themselves in actual

use in the educational-planning community at large.

» After programs produced elsewhere are adapted or

rewritten for use in the SIMU-SCHOOL data sys-
tem, it will be possible to use the ordinary-
lanquage and bootstrap capabilities of the data
system to tailor the exotic programs, without
further computer programming, both to the needs
of laymen and to the more sophisticated needs of
professional planners.

» In adapting Model I (self-contained simulation) to

the properties and data of local communities (re-
sulting in Model II), most of the adaptation will
require no further programming. The cipabili-
ties of the relational data system to redefine
its own data structures and operating rules will
be exploited in evolving Model II from Model I.

EVALUATION OF THE CALTECH RELATIONAL DATA SYSTEM

ta systems have the (REL) BY THE AUERBACH CORPORATION
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The study of relational data systems commissioned by
the Rome Air Development Center (Auerbach Report)
surveys the following relational data systems, which
it takes to be the principal current systems:

QA 3.5 Question-Answering Stanford Research

System Institute

CONVERSE  vveenenevnrnncnnns System Development

Corporation

ASP Associative Stored Hughes Aircraft
Processor Corporation

REL Rapidly Extensible California Institute
Language - of Technology

RDF nelational Data File Rand Corporation

RSS Relational Data 'Computer'Corporation
Structure of America

TLC Teachable Language Bolt, Beranek, and
Comprehender Newman, Inc.

ves Question-Answering Harvard University
Machine :

Among these eight systems, the Caltech relational data
system, REL, can be adapted as well to the needs of
SIMU-SCHOOL as any of the others, and it has certain
features which especially recommend it as a planning
and simulation tool. Concerning the Caltech relation-
al data system REL, the Auerbach report reaches the

1.39 -

following conclusio

» REL consists of

ting system,
age data-base

» The operating s

uling system
requesting tf
1line, and thy
simultaneous’
lation study.
used.

single langu:
languages wi’
can parse sel
lar, context:
eral-rewrite
contains one
vailable wit
associated w
languzge is

available wi
English term
SCHOOL simul
to use by la

. The prog
used on an e
been applied
tics, toab
as to a vari



smmissioned by
ich Report)
systems, which
ystems:

d Research
tute

Development
ration

Aircraft
ration

nia Institute
chnclogy

yrporation

-y Corporation
nerica

leranek , and
in, Inc.

d University

h relational data
o the needs of

it has certain
t as a planning
Caltech relation-
rt reaches the

39

following conclusions:

» REL consists of three major facets: an opera-

ting system, a language -rocessor, and langu-
age data-base packages.

» The operating system has the function of sched-

uling system resources to the various users
requesting them. Forty terminals are on-
line, and three users may share core memory
simultaneously. Based on an extensive simu-
lation study, a time slice of 5 seconds is
used.

single language processor handles ail formal
languages within REL. The language processor
can parse sentences in grammars that are regu-
lar, context-free, context-sensitive, or gen-
eral-rewrite. A language/data-base package
contains one of the alternative languages a-
vailable within REL and the data structures
associated with the data base for which the
language is used. At present, the only language
available with the system is a small subset of
English termed REL English. (Part of the SIMU-
SCHOOL simulation task is to adapt this idiom
to use by laymen in SIMU-SCHOOL exercises.)

. . The programs have been tested and are being

used on an experimental basis. REL English has

been applied to a set of United Nations statis-
tics, to a body of anthropological data, as well
as to a variety of test data bases.

13s0)
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Several aspects of REL are significant:

» First, it recognizes the importance of in-

tegrating a language process closely
with an operating system. None of these
other systems reviewed have considered
the environment in which the question-
answering system will operate.

» Seconds; the manner of combining syntactic

and semantic analysis is important. It
takes advantage of entries in the data
base to disambiguate data. (This fea-
ture provides a powerful teaching tool
for educational planning by laymer. in
SIMU-SCHOOL . )

» Third, the single language processor is

an advantage in that many individuals
can use the system and develop their
own way of addressing their files.

The evaluation here notes a difficulty
for use of REL by intelligence analysts
that does not apply ‘to Model I and II
SIMU-SCHOOL applications.

» Fourth, sentehces that specify temporal

relations are handled by the system.
(Temporal relations are especially
important for planning applications;
the importance of a planning activity
tends to be proportional to the time
span over which it is projected.)
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Currently the California Institute of Technology is
proposing to employ the REL system as the basis of a
planning laboratory (in its newly built Jurgenson
Laboratory for the recently formed Environmental
Quality Laboratory corporation. Caltech scientists
will co-operate with EQL as they do with the Jet
Propulsion Laboratory.

The most extensive application of REL so far as been to

a data base gathered over fourteen years {1956-1970) by
the Caltech anthropologist Dr. Thayer Scudder. The data
consist of over 100,000 items concerning the Gwembe Tonge
a people living in Zambia, who have made very dramatic
cultural advance during the last decade. The vast amount
of informaticn collected through time on over 1,000 in-
dividuals affiliated with six communities can be studied
adequately only through computer analysis. (To date,
however, most software systems have not been designed wil
the specific needs of anthropologists in mind; in other
words, they really have not been user oriented. This is
not the case with REL which was designed specifically for
behavioral and social scientists.) Capabilities designec
into REL as a result of Scudder's analyses are especially
useful for planning applications.

HARDWARE EQUIPMENT CONSIDERATION

It is now possible to use mini-computers for time-shared
1ive-computer interaction with a relational data base.
Generally speaking, computing operations have to be paid
for one way or another, whether one shares a large com-
puter with other users, buys time from outside sources,
or employs a dedicated cenfiguration of mini-computers;
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and costs for all three alternatives are roughly com-
parable. Because SIMU-SCHOOL would benefit greatly
from using its own, wholly dedicated computers, the
use of a mini-computer configuration is tentatively
proposed for SIMU-SCHOOL. It offers the following
advantages: :

» A relational data system tends to be limited
in many ways if it has to take up residence
in an existing large system previously de-
signed for other uses. A relational data
system is a fairly basic kind of operating
system. It controls time-sharing, accepts
other computing languages 1ike BASIC or
COBOL within its program system, enters
data in files, manipulates files, prepares
reports, interprets input language, outputs
in nearly natural language, etc. Existing
systems provide services and impose re-
quirements that conflict with the services
and requirements of the relational data sys-
tem. On the other hand, a configuration of
mini-zomputers and disc drives, while cost-
ing wi¢ mora and probably less, would pro-
vide SIMU-SCHOOL with a wholly dedicated
facility, completely at its service. Delays,
time conflicts, invasions of the program
system, loss of data, etc. would be by-
passed.

» The SIMU-SCHOOL system would be able to grow
in modular fashion. Each field application
would be fully compatible with the home-office
installation. During initial field operations
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it will probably be most useful to tie the

field confiauration to the home office by
dial-up telephone data-link. This will en-

able the simulation team at the home office

to monitor field exercises during the first
two-thirds of a year and interpose live inter-
ventions as needed during field operations,
after the manner of moon-shot monitoring at
Houston. Then, if during the field use of

Model II it should prove desirable to cut the
telephone data-link to the home office, the
field configuration would simply copy the home-
office installation without further programming,
and its data files and operating system could be
updated simply by courier -- by bringing it to
disc packs prepared and loaded at the home office.

» This strategy will bypass the need for a great deal

of documentation on computer programs and simula-
tion technolegy during the first two yaars of

operations, and yet provide for autonomous field
units at the end of the period. A

» Should any or all the three models of SIMU-SCHOOL

prove interesting to other agencies, it will

be possible to package a simulation unit (Models

I and II) or a professional planning unit {Mode?
III) as a self-contained system completely in-
«talled in its own hardware and offer such units
for independent use. To prepare such a unit, the
only software requirement would be to duplicate
existing programs. For application to the pur-
chaser's specific needs and data, it will be possi-
ble for the purchaser to adapt the package dy using
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the natural language capabilities of the re-
lational data system. In other words, only
the services of a systems or applications
engineer will be required to produce a self-
contained, mini-computer planning unit. Spe-
cial-purpose computer programmiig will not be
needed.



